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IN WHICH 


The firſt Principles of PHILOSSOPRAHV and 
ASTRONOMY are accommodated to the Ca- 
pacity of young Perſons, or ſuch as have yet 4 
no Tin&ture. of theſe SCIENCES. Hence the * 
Principles of Natural Religion are deduced, *® 


Tranſlated, and mlarged by the Au THOR. 
In TWO VOLUMES. 
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SEE 
Here preſent you with a 
* Tranſlation, the Original 
of which was wrote er a 
young Gentleman much about 
your Age. The Progreſs Vou 


* What the Author here calls a Tranſſatian 
contains fix or ſeven Times more Matter than the 
Original, which was only a. h of eight or 
nine Sheets. 


— A3 and 


be 


T7 he R 


and He ſhall make in theſe I 


Things, will beſt ſhew me how 
1 have executed the Deſign. 


It is reaſonably ſuppoſed by 
good Judges, that Youth is 


better qualified to learn, than 
we are aware of ; or really 


than Men are to ack, True 
Knowledge has, indeed, been 
wrapt up in ſuch a myſterious q 


Dreſs, as if it were deſigned 

to / diſcourage young Perſons | 
from attempting it. How I 
came to make a Trial what a 
contrary Method might do, 
would require more Words to 
thew, and apologize for, than 
is proper to give you the Trou- 
ble of Hearing. 


If 


The Dedication. 
If I have rightly proſecuted 

the Plan I propo — what is 
firſt brought 1 in r will ſuit 
your Humour at preſent, and 

what follows will ſerve to a- 
muſe you when farther ad- 
vanced, But if upon Experi- 
ence, the whole ſhould be 
found of little Uſe, as it may 
be thrown aſide, it can do no 
Harm. 

You ought to hi Sir, 

that it depends in a great Mea- 
ſure on thoſe of your Age and 
Fortune, ſo to lay out your 
early Vears, as to make the 
riſing Generation virtuous, by 
the Authority of your Exam- 
ples afterward. Vour Amuſe- 


ments therefore are of more 


A 4 Conſe- 


* * 
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The Dedication. 
Conſequence tothe World than 
what is commonly imagined. 
This, beſides your own private 
Advantage, is the moſt noble 
WE... ZEud you could poſſibly aim 
5 at; and will, I am perſuaded, 
WE... fre you with a Reſolution of 
* being among the foremoſt in 

the Purſuit of Knowledge, and 
Practice of Virtue, which are 
naturally allied to each other. 


Jam with great Zeal, 
| 5 S, 25 
Tour * Fifa, "3 
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2 HE firſt great Objefion againſt the 
following Performance will be, that Ma- 
tho is made to ſpeak above his Years : But 

in this Caſe we ſhould, I think, moderate 

the Rigour of Criticiſm a little. The De- 

an of Writing for the Uſe of young Perſons 

can only be, that they may underſtand what 

is /aid, though they ſhould not be able at firſt 

| to ſay the Things themſebves : Tf they could ſay 
the ſame Things there would be no Occaſion 

of Writing for their Uſe. In the Books, 

which are firſt put into our Hands when we 

go to School, Children are made to talk Latin 

1 prettiy; not that Children can talk ſo, but 
"> * chat by Reading thoſe Things they may learn 
: to talk ſo: pePhaps before a young Gen- 

* tleman can tabs àt fine Latin, as Children 

are ſuppoſed to do there, he may be brought to 
think as juſtly as Matho is ſuppoſed to do bere. 

After all, there is no common Standard in 

this Caſe ; the ſame Difference may be ob- 

ſerved between young Perſons of thirteen or 
fourteen, as between Men of thirty or forty. 
os 7 
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"To the READER. 


1f I have been % fortunate... as to make it 
appear natural, that a young Gentleman. © 
might enter eafily into the Subjects diſtourſed 


upon, by repreſenting them in a familiar Way, 


f oe 1010 be the beſt Apology : But every Read- 
er will be & better. fudeg of this than 4 am; 
and a young Reader a better Fudge than one 
who knows the Things already, by the learned 
Methods of treating them. 

- T here will, uo Doubt, be other Objections, 
which I dare not me to anſwer; but 
muſt refer myſelf to the Indulgence of the ju- 
dicious and candid Reader, 2 will beſt fee 
the Difficulty of . ſuch an Undertaking, - A 
firſt Attempt / tbis Nature muſt be many 
Ways 1 Yet, I think, the Method 
may pA of juch Advantage, that it is worth 


While to make a Trial, and een oat at the 
Hozard f Mijearrying: | 


The Firſt CONFERENCE. | 


Matho, 4 Boy of a fe Genius, 4 res his 
Friend Philon fo explain, and, :f poſſible, 

bring within the Reach of a Boy's Capa- 

city ſome Things, in Philoſophy, concern- 
ing the Heavens and the Earth ; fuch, to 
. wit, as dere moſt neceſſary to be known, 
and likewije pleaſant : That thoſe of his 
Age might 'the ſooner accuſtom themſelves 
10 the eben of Truth, Toy 75 Study 
/ Nature, inſtead of paſſing t Stage 
of their Pe FE 12 Fry! y 524 only : 3 

Whereupon they enter on 51 Cantet on 77 
the ſpherical Figure of the Earth, and the 
Nature o Gravit 9: | „ Page 1. 
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The CONTENTS. 


The Second CONFERENCE. 


1 | The ſpherical Figure of the Earth demon- 

1 | ſtrated from other Arguments: Of the 
. Uſefulneſs and Neceſſity of Mountains : CG f 
the Magnitude of the Earth and Moon: 

Of the Diſtances of the Moon and Sun 

from the Earth. The Abſardity of ſuppoſ= 

ing the Heavens and whole Frame of Na- 

N ture to whirl round in four and twenty 

| Hours: That inſtead of this monſirous 

e Converfion, the Earth only performs a Re- 

150 volution on its own Axis in the ſame Time. 

r . The Order and periodical. Revolutions of the 

448 Planets in the Solar Syſtem. Page 38. 


| The Third CONFERENCE. 


1 Objections againſt the diurnal Motion of the 
10 Earth on its Axis anſivered. The Diffe- 
= rence between abſolute and relative, true 
19 and apparent Motion, familiarly explained. 
Of the Magnitude of the Sun in reſpect to 
the Earth. A Reaſon why the Sun ſhould 
be ſo big. The. Arguments which ſhew the 
\ annual Motion of the Earth. How that 
n | Motion is known by the Stars in the Night 
it Time. That the great Changes in Nature, 
with reſpect to us, are owing to the _— 

| | | an 
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and annual Motions of the Earth, How 


the Viciſſitudes of the Seaſons, and length- 
ening or ſhortening of the Days and Nees 
are Ae by tee two Motions. Page 97- 


The Fourth, CONFERENCE. 


Fun the Confiderati on of the Beauty and | 


Order of the Planetary Sytem Matho 
is led to enquire how it began at firſt to 
be; or who was the Aur of ſuch a 
Work? The Reaſons are laid down, - by 
which this may be diſcovered. That the 
Planets are conſtantly impelled by two di- 
flint Forces, without which they could not 
"revolve in Orbits about the Sun : That 
any Body of itſelf refiſts to revolve about 
a Center : That Gravitation, and the At- 
traction of Coheſion, cannot be the Effects 
of Matter, or any mechanical Cauſe, ſhewn 
Jom Variety of Arguments. Hence Ma- 
tho diſcovers that theſe Effects muſt pro- 
ceed from the immediate Power of the 
Deity. The Unity and abſolute Perfecti- 
ons of the Supreme Being deduced in a plain 
and natural Way, Page 157. 


The 


| 
| 
| 
| 
| 


— —ä—äjä'ͥ — — 


—uUU—U—ä — rv᷑ v * —⁊ͤ 2 — — 2 


The CON TEN T'S: 
8 33 a. 4 * — : q ave * 1 > by 
* 
a e * - _ _ Ly - 
. 0 — * 6 4 * ” * # a4 
4 . * 0 1 


The Fin CONFERENCE. 


an, The Conſequences of the Tnaftivity of Matter 
Y conſidered, with Reſpect to the Productions 
in, and about our Earth; Matter owes its 
Origin to an immaterial Being. The fumple 
Exiſtence of, material Subſtance ſhews the 
infinite Power, and the various Species of 
Things formed out of it, the Wiſdom and 
Goodneſs gf this Being, That any Sort of 
Malter we know hath paſſed through divers 
Operations, and various Art, before it 
falls within our Knowledge. The impercep- 
tible Tranſlations from dead Matter to ve- 
getating Bodies. From the moſt imperfect 
Plant te Man, : Vegetables and Animals riſe 
1 | in a continued Scale of Perfection. Pro- 
[6 . pagation of Plants and Animals by Seeds, 
not mechanical: Or the Seed not the Cauſe 
. of the future Plant, nor the former Plant 
te Seed. Tbe one appointed to follow the 
other, in order to conſtitute a ſettled Courſe 
Nature. Hence an eternal Succeſſion 
of Cauſes and Effects, a groundleſs and un- 
Ppbilgſopbical Suppofition. The mutual Ap- 
 titudes, Relations, and Connexions between 
the Parts of the Scale, ſhew the Unity of 
Defygn. This ſhewn in the Article of Food. 
O the ſucceſſive Evolution of Bodies, in 
the Formation of many Species of winged 
Inſects. 
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The'®ON TENTS. 


Tnſeets. That all theſe inferior Creatures 
operate blindly, and yet regularly; or are 
directed by a Principle more perfect than 
the Reaſon of Mankind. Monſtrous Pro- 
ductions occafioned by Accadents, diſturbing 
the regular Proceſs in the Formation of 
animal Bodies, according to ite ſettled 
Courſe of Nature. Page 239, 240. 


The Sixth CONFERENCE. 


Conſequences from the Subject of the laſt Con- 
ference, That it doth not belong to any 
| Power to make Matter a ſelf-moving Sub- 
flance : Such Suppoſitions proceed from our 
Ignorance, in joining together in our own 
Imagination inconſiſtent Effects. The Fol- 
ly of appealing to Omnipotence in ſuch Ca- 
ſes, or where other Proofs may be had, 
which are more within our Reach. Hence 
all the Motions in the Univerſe are owing 
immediately to an immaterial Cauſe. Of 
the ſeveral Motions in the animal. Body, 
on each of which Life depends. The various 
Motions produced by the Deity in vegetable 
and animal Bodies may be called mechanical, 
becauſe of their Conſtancy and Regularity, 
and the infinite Fineneſs of the Effect. Of 
ſpontaneous Motion. The greateſt Part of 
 fbontaneous Motion, mechanical in this Senſe. 
Two diſtinct Powers, or two different Motives 
« $5 concur 
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concur to produce ſpontaneous Motion. 0 Ta 
the human and brute Soul. The moſt perfect 


' Brutes irrational : Nothing more confir nis 


this Opinion, than the Objections that are 
brought againſt it. Of: Reakon and In- 
ſtint. The wonderful Nature of Inſtinct. 
This the Connexion between the vegetating 
and animated Parts of the Scale 0 Being. 
The Miſery it muft be to Mankind, if 

Brutes reaſoned. The different $ trudture 
of Body does not make the buman Soul ra- 
tional. Eternal Truths diſcover to us im- 
mediately, and by * an eternal 
Intellect, &c. 0 327. 
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A DIALOGUE, Es. 


The firſt Meeting, 


Matho, a Boy of a fine Genius, deſires his 
Friend Philon 75 explain, and, if 2 ible, 
bring within the reach of a Boy's Ca- 
pacity ſome things in Philoſop my 756 
ing the Heavens and the Earth ; ſuch, 
wit, as were moſt neceſſary to 3 pi 
and likewiſe pleaſant : That thoſe of his 
Age might the ſooner accuſtom themſelves 
to the Contemplation of Truth, and the Study 
of Nature, inſtead of paſſing the firſt Stage 
of their Lives in the Study of Words only : 


Whereupon they enter on the Conſideration of 


the ſpherical Figure of the Earth, and the 
Nature of Gravity. 


MATHO, P HL O N. 
| Im am glad, Philo 1 have met with, 


I Upon what Account, Maths ! | 
| B M. There 


The fie 


Conference. 


—— — — $0 ot ⸗— — 


2 
Th : firſt 
Conference. 


M. There are ſome things I am very de- 


A WV firous of knowing, nor have I Confidence 


to addreſs my ſelf to any other Perſon than 
you, of whoſe Friendſhip I have had ſo many 


Proofs. | | 


P. If I can afliſt you in any thing, you 
may be aſſured of my Inclinations. ; 
M. But perhaps I may be troubleſome to 


you with my childiſh Fancies. 


P. You cannot be troubleſome to one 
who is glad to ſerve you; and beſides, the 
Matter ſeems to be of Conſequence. 

M. To me it is, if that were enough to 
make you think it deſerved your Attention. 

P. It ſhall be enough, I aſſure you, to 
make me think it worth my moſt ſerious 
Attention. . 

M. Tell me therefore, Philon, in the firſt 
place, could you bring down ſome part of 
your Knowledge to my Capacity ? 

P. I cannot tell that; but this ] can aſſure 
you, that I'll do my beft to make you 
underſtand in ſome meaſure any thing I 
know myſelf. But you ſeem to have con- , 
ceived much too high an Opinion of my 
Knowledge. 


II. M. My Father, and ſeveral of our 
Friends, frequently tell me I am trouble- 
ſome with , my idie Queſtions : Wherefore 
they either ſend me away with a Joke, or 
bid me mind my Grammar and Parts of 


Speech 
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Yin older; for that theſe Subjects cannot be 
underſtood till one has attained to ſeventeen or 


_ eighteen Years of Age, Now I ſhould be 


glad to know, if there may not be a Method 
of teaching Boys what they are fond of learn- 
ing ; or if any one can have a Curioſity to 
know what he has not yet a Capacity to 
underſtand ? | 
P. Certainly, Matho, an earneſt deſire 


of knowing any thing promiſes a Readineſs 


of Conception; becauſe an Uneaſineſs under 
Ignorance quickens the Apprehenſion, and 
makes the Mind attentive to catch any Hint: 
But notwithſtanding this, you muſt begin 


with the firſt Principles of Things, and ſuch 


as are neceſſary to Jay a right Foundation 
for moſt People are deſirous to be taught, 
but cannot beſtow the neceſſary Applica- 
tion. | 

M. You even increaſe the Earneſtneſs of 
my Deſire, ſince I find you are of the fame 
Opinion with myſelf. However, though 
perhaps I may not yet be capable of com- 
prehending the Reaſons of many Things, I 
would nevertheleſs know the Things them- 
ſelves as they are : There being a great Dif- 
ference, as I think, between having one's 
Head ſtuffed with the ſilly Notions of the 
Vulgar, and having firſt been told the Truth 


of the Caſe, as it really ſtands. 


* P. Nor 


h for ſome time, and not meddle with The rt 
ſophical Matters, till I am fix or ſeven 4p 


4 MATHO: or, The 
 Trefrſt P. Nor is it indeed Matter of Difference, 
Matbo, whether Truth or Error firſt takes 
root in the Minds of Men. Wherefore the 
plain and ſimple Truth is to be laid open to 
young Perſons, as ſoon as they begin to turn 
their Thoughts on any Subject; and the Point 
is to be illuſtrated, when it can be done, with 
ſuch familiar Compariſons as ſuit their Age, 
or have fallen under their Obſervation. For 
unleſs the Mind is thus early tinctured with 
Truth, they naturally fall into abſurd Notions 
concerning whatever they obſerve; and con- 
tract ſuch Prejudices as they are ſcarce ever 
able to get the better of. 
M. You will therefore give me your Aſ- 
ſiſtance in this Affair, on a double Account; 
both to help me to avoid this Inconvenience, ; 
and alſo to relieve me from a preſent Uneaſi- 
neſs: Wherefore leaving farther Preambles, 
I ſhall freely tell you the Things which fre- 
quently occur to my Mind, and often per- 
plex my Thoughts. 


III. I ſed the Heavens over my Head, and 
tread on the Earth with my Feet ; but I am 
at a Loſs what to think of that mighty Con- 
cave above me, or even of this very Earth I 
walk upon. I often think whether the 
Earth may not ſtretch out in breadth to 
Immenſity, ſo that if one was to travel it 
over, one ſhould never be able to get to the 


end of Fs Earth, but always find room to 
continue 


—— — — —————— 
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continue the Journey: Nor can I fatisfy 


myſelf as to the Depth of the Earth, whether NV 


it hath any Bottom; and if fo, what it is 
that can be below the Earth. As to the 
Heaven, I need ſay nothing: Every Change 
that happens, and every Object ſeen there, 
perplexes me with Doubts and fruitleſs 
Gueſſes. I often wonder how the Sun 

moves over ſo large a Space every Day, and 
yet ſeeins not to ſtir out of its Place. 1 
would know where he goes beyond the 
Mountains in the Evening; what becomes 
of him in the Night Time; whether he 

makes his Way through the Thickneſs of the 
Earth, or the Depth of the Sea, and fo al- 
ways ſhews himſelf again from the Eaſt the 
next Morning. It ſeems ſtrange that being 
ſo ſmall a Body as he is, he ſhould be ſeen 
every where, and ſtill of the ſame Bigneſs. 
The various Nature of the Moon ſeems yet 
more perplexing : To Night perhaps you 
can ſcarce diſcern her; but in a few Days 
ſhe becomes larger than the Body of the Sun it- 
ſelf: In alittle time after ſhe decays, and at 
laſt wears quite away ; yet ſhe recovers again. 
In a word, ſhe is never the fame, and yet 
ſtill becoming what ſhe was before. What 

means that Multitude of Stars ſcattered over 
the Face of the whole Sky, whoſe Num- 
ber is fo great that it is become proverbial !— 
There are other things, Philon, I want to 


be informed of ; but theſe are the main 
B 3 Difficulties 


The firſt Difficulties which exerciſe my Thoughts, 
— and perplex my Mind with endleſs Doube. 
ing. We are bid to be ſilent with our Doubts 
concerning theſe Matters, which chiefly 
ſtrike a Boy's Mind with Admiration, an 
raiſe his Curioſity ; We are bid to be content 
with our Ignorance for not a few Years, till 
we become as it were habituated to a Want 
of n till the uneaſy Senſe ariſing 
from Curioſity, and unſatisfied Deſire, has 
Joſt its Edge, 


IV. P. You have reckoned np a good 
many Particulars, Matho, of which ſome 
are more difficult to be known than others: 
Of ſome of them even Men themſelves are 
yet ignorant, ſo that thoſe of your Age can- 
not be ſuppoſed to know them. However, 
Jam not without Hopes but that you may 
receive ſome Sort of Satisfaction as to the 
greateſt part of your Doubts. But what Boy 
of a thouſand is it, to whom his Ignorance 
in theſe Points gives the leaſt trouble? 

M. Forgive me, Philon, you have yu 
haps been ſo earneſt in your Purſuits ſince 
you became a Man, that you have forgot 
what paſt in your Mind when you were a 
Boy. We are ſometimes. cloyed even with 
our own Diverſions, and ſeek Relief from 
ſomething elſe : We walk then by two's or 
three's, or lye down perhaps upon the Grals, 
At thoſe Times the Heavens offer theraſclves 
| 2 to 


rr Se P = — 
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5 to our Eyes and Minds, when thus unoccu- The int 

1 pied with any thing elſe; our Ignorance creates 
8 our Wonder, and we are under no Reſtraint f 
4 in diſcovering our Thoughts to each other. , 
it 


Every Thing is a Difficulty to us, and we en- 
deavour to ſolve our Ddubts by Conjectures, 


IL, which are certainly ridiculous enough, if you 
t Men were to over-hear them. 
8 P. And yet I obſerved you ſaid ſomething 
5 juſt now, while you were telling me your 
Difficulties, which looked like Obſervation 
and Experience. 

d M. Pray what was it ? 
80 P. How do you know that the Sun, * 
8 Ing, as you fay, /o /mall a Body, hes ap- 
a peur every where of the ſame Bigneſs? 
4 M. Why, we compare our Reaſons to- 
, gether, and ſometimes help one another out. | 
* One obſerves that a Houſe, if it were at 0 
* ſeven or eight Miles Diſtance, could ſcarce | 
y be ſeen, or at moſt appear but very ſmall : 
0 Some of us have been at thirty or forty, 

: Mites Diſtance in the Country ; we find the 
By Sun appeared juſt as big there as here : And 
7 - yet the Sun ſeems by no means ſo large as a 
t Houſe. This ſeems ſtrange to us; for on 

a enquiring we have the ſame Account from 
h all our Comrades. 
mn P. Very good, Matho, J hope your Doubts 
oy may be ſo much the more eaſily ſatisfied, as you 
s, are thus ſolicitous to have them removed. 
It is a Happineſs where the Deſire of Know- 


by 


B 4 ledge 


— — 


F 
| 
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The firſt 


Conference. 


MATH O: or, The 
ledge becomes a ſort of Diſeaſe; for then 


Ae greedily liſten to the Reaſons of Things, 


as affording us a proper Remedy for this 
Uneaſineſs of the Mind. | 


V. As to the Earib that we may begin 
from thence, it is neither ſtretched out into 
an immenſe Breadth, as you imagined, nor 
is it deep without Limits, but bounded on all 
Sides; and is nearly of a ſpherical Figure. 

M. You mean it hath a round Figure like 
that of a Globe, or that perhaps the Earth 
itſelf is a huge Globe. 2 

P. That is my Meaning. 

M. How, I pray, is that known? For 
this round Figure of the Earth would remove 
my Difficulties, as to its infinite Breadth, or 
bottomleſs Depth; but it raiſes other Doubts 
no leſs perplexing to one's Mind. 

P. What are they ? 

M. How can the Earth, if thus bounded, 
and detach'd from every thing elſe, reſt with- 
out ſomething to ſupport and keep it up ?. 
Why doth it not fall downward ? By what 
Force do the under-parts of it ſtick cloſe to 
the upper e — 

P. Suſpend a little, if you pleaſe, your 
Enquiry into the Reaſons of Things, or why 
they are fo, till you are once certain of the 
Facts, or that they are really ſo. Wherefore 
tell me, Matho, have you never heard that 
the Globe of the Earth hath been failed round ? 

| M. I 
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M. I have indeed heard this in Diſcourſe, "The fi 


but did not underſtand the Meaning of that — 


failing round: T imagined it might be as when 


a Man is faid to ride round a Country, or 
walk round a Field. 

P. Well, but if a Ship ſhould ſet (ail from 
a Port, ſteering weſtward, and till keeping 
on the fame Courſe ſhould return again 
from the Eaſt into the ſame Port whence 


ſhe had ſet out, what would you think of the 


Figure of the Earth from ſuch failing round? 
M. If indeed the Ship till kept the ſame 
Courſe, and yet returned, from the oppoſite 
Side, into the Harbour whence ſhe had firſt 
ſet fail, ſhe muſt, I think, have gone round 
the whole Circuit of the Earth. F ot, (if I 
may explain my Conceptions of this Matter 
by a low Compariſon) it is as if ſome little 
Reptile, an Ant for Inſtance, ſhould travel 
round a wooden Bowl in her creeping Pace, 
gong off toward the right Hand, andreturn- 
ing from the left. 
P. Your Compariſon expeeiiis the Caſe 
clearly, and contracts the tedious Voyage of 


the Ship into the ſhorter Journey of the lit- 


tle Inſect. But if the Earth were either end- 
lefly broad, or deep without bottom ; or if it 
reſted on any thing as a Baſis or Support, and 
that Thing upon another, and ſo on; if, I 
ſay, that were the Caſe, could the Earth, think 


you, be failed round? or the Ship return from 


the oppoſite fide into the ſame Port ? 
—— 
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We Either the Ship could return into the fame 


. 


Port, or the Sun himſelf go round ſuch an 
immenſe, ſhapeleſs Earth, to the Eaſt again, 
as he does every Morning. But poſſibly the 
Earth may be round only about the mid- 
parts of it, that is, towards the Eaſ and Weſt, 
ſo that it might be failed quite round there, 
while it runs out in length toward the South 
and North. exe iy bd: 51 
P. How far would you have it to run out 
that Ways a fonts of 2 
M. 1 cannot tell. e 
P. It is the Intenſeneſs of the Cold only, 
Matho, about the Poles of the Earth, as they 
are called, that hinders Navigators from ſail- 
ing round the Earth that Way alſo ; and not 
the Figure of the Earth at all: For if we 
travel to a conſiderable Diſtance, either fouth- 
ward or northward, ftill new Parts of the 
Heaven are diſcovered, and ſeem to riſe high- 
er before us, while the Parts behind us ſeem 
to fink down, and fall under the Earth 
which could not happen, if the Earth ex- 
tended infinitely South and North: Nay, on 


the contrary, which may perhaps ſeem ſtrange 


to you, the Globe of the Earth is more plain 
about thoſe parts, than about the Middle of it, 
M. You mean it is flatter, or leſs protube- 


rant about thoſe Poles, 


. That is it. 5 
M. It 


BAS 
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M. It may be ſo; but let me conſider a The fi 


Little with myſelf, if I can apprehend the 


Force of this ſecond Argument, It ſeems 
to be, as if the little Inſect I mentioned juſt 


now ſhould proceed, not from the right 
Hand towards the left, but creep ſtraight for- 


ward, in a middle Path betwixt both; for 
then it would diſcover ſome new Parts before 
itſelf, and loſe Sight of others behind, in the 


ſame manner as if it moved in the croſs 


Track. en | 

P. You have it exactly: And hence it is 
that the Star, which is called the Pole-Star, 
is raiſed higher to us, if we travel northward, 
and falls lower if we go the contrary Way ; 
ſinking gradually as we advance toward the 
South ; for then a greater part of the Earth's 
Convexity comes between it and us: Thus it 
appears to be raiſed higher to us in Britain, 
than to thoſe. in Frunce and Hay, as our 
Country lies mote northward. | 

M. I conceive it from the Example above: 


Conferences | 


Therefore, if the Cold would allow us till 


to advance northward, the Pole-Star would at 
length appear directly over our Heads ; and 


on the contrary, by ſtill retiring towards the 


South, it would gradually ſeem to approach 
towards the Earth, and at laſt fink below it. 


P. You are perfectly right. 


VI. Now from both Arguments put to- 
gether, (that, to wit, which ſhews the Earth 
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' The firſt to be round from Eaſt to Weſt, and that 
SY Which ſhews it to be round from South to 
North) what Sort of a Fi igure muſt it have, 
do you think?  _ 
M. But is it certain chat it hath been thus 
failed round ? | 
1 P. It is beyond all Queſtion ; 7 the Eu- 
. liſh, Dureb, Spaniarui, French. &c. have 
„ often failed round the Globe of the Earth: 
1 Nor hath the Voyage for many Years 
back been reckoned a matter of great diffi- 
cult. 
M. A Thing hm 0 often performed ca can- 
not, it ſeems, well be denied. 

P. Certainly it cannot, unleſs we would 
expoſe outſelves by a ridiculous doubting of 
plain Fact; nor therefore can we deny that 
which is:as certain as this Navigation itſelf. 

M. What is that, I pray you ? 

P. That thoſe Navigators, while they 
were in the oppoſite Part of the Globe, be- 
held the Heavens over their Head, and ſaw 
the Sun and Stars perform their Courſes, the 
fame Way as in their own Country : For in 
all Parts Night and Day regularly ſucceeded 

cach other. 

M. The Heavens therefore ſurround the 
Earth on all Sides, it ſeems. 

P. Undoubtedly. | 

M. And the Sun by Night ſhines to other 
Mortals. | 

P. It is ſa; for when he ſets tous, which 

8 you 
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you agreeably enough called going behind The firſt 
og Mountains, he riſes to other Parts of the 


Earth. -And where-ever he appears he makes 
it Day by his chearful Rays ſpread on that 
Part of the Globe, while the oppoſite Side 
is covered with N gr and Darkneſs. | 

M. The Sun then muſt move round the 
whole Earth every Day. 


P. He ſeems at leaſt op to A his 


Courſe from Eaſt to Welt. 


M. What, Philon ! Doth he not really 


perform this Courſe: 

P. How Things are in Reality you will 
ſee afterward : Therefore ſuſpend your Judg- 
ment at preſent, till Arguments determine 
you to one Side. 


VII. M. I ſhall fades to as you : 
However, be that as it will, you have not yet 
removed my Difficulties : For tell me, are 


there any Inhabitants in the Part of the 


Earth juſt oppoſite to us? 

P. There either are, or at leaſt may be, 
Men directly oppoſite to us. 

M. They walk then with their Heads 
hanging downward ; in which caſe what can 
hinder them from falling down altogether ? 

P. How would you, Matho, anſwer that 
Queſtion, if thoſe Men argued thus con- 
cerning you? For they have the very ſame 
Reaſon to be afraid 1155 you ſhould fall off 
from the Earth. 


M. It 
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Fre ft Af, It cannot be that any ane ſhould Fall 
—_— upward, or towards Heaven ; that would 
be to be raiſed on high, nat to fall down- 
ward. 
P. Very right; now they can give the 
ſame Reaſon, 4v/z. That they could not Yall 
upward, or towards Heaven ; fince that could 
only be by being raiſed on high, which you 
ſay is not falling. And ſince the Heaven 
is over their Heads, as much as it is over 
ours, to fall from their Part of the Earth 
would be to be carried aloft, as much as it 
is here with us. In a Word, towards the 
Earth is downward, and towards the Heaven 
upward, on whatever Part of the Globe 
we ſtand. 

M. I know not well what to ſay to this; 
I have nothing to object to your Argument ; 
and yet it doth not convince me. 

P. It frequently thus happens, Maths ; 
Prejudices which we take early up are not 
to be overcome in an inſtant, eſpecially if 
the Point be ſuch as we conceive impoſſible 
to be otherwiſe than it appears to us. But 
tell me, do you allow that a Ship may fail 
round the Earth ? 

M. Why ſhould I not allow a Thing 
which Experience ſhews to be matter of 
Fact? . 

P. Why therefore are you not afraid leſt 
the Ship, while ſhe is in the oppoſite Part 


of the Ocean, ſhould fall out of the Sea ? 
Or 
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Or rather, why do not ſuppoſe that the Tie @# 
Water of the alf ſhould ly off to the 
Clouds, Ship and all together ? 

M. Indeed I think there would be Dan- 
ger of it: And fince it does not, I want to 
know the Cauſe. 

P. What is it that hinders a Ship in 
this Part of the Globe from falling from 
the Sea up to the Clouds ? 

M. Her Weight. 

P. And whither doth ber Weight tend ? 

M. Towards the Earth. 

P. Right: Now the Weight of any 
Thing tends toward the Earth, even at the 
Antipodes ; for ſo they are called who have 
their Feet oppoſite to ours. 

M. You ſay then that their Weight car- 
ries heavy Things towards the Earth, all 
round the Earth ; and therefore as much at 
the Antipodes as here? 

P. I fay ſo; and Experience ſhews this 


to be Fact, whatever the Cauſe of it may he. 


M. And that therefore to tend toward the 
Earth is to fend downward, on whatever Part 
round the whole Earth the 9 * be 
placed? | 8 

P. Certainly. ] 

M. Nor can we fay, if we would Gui 
accurately, that the Antipodes are below us, 
more than that we are below the A es? 


P. Surely we cannot : For if it requires a 


rn or any other Thing 
from 
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they do there, Which I ſee now would be 
. Notions I had juſt a few Minutes ago. 
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from the Earth; there as well as here; and 


. — if it falls back when left to itſelf, there as well 


as here; they muſt fay as properly it falls 
downward there, as we ſay; here. And you 


_ cannot. ſuppoſe that our Mariners, when in 
the oppoſite part of the Ocean, feel leſs Dif- 
ficulty in raiſing a Weight, than here in Bri- 
tain; or that it would not fall back 1 5 
them, if left to itſelf. 


f 


M. Indeed, I ſee I cannot. 
P. No Side of the Globe hes can —_ 
the Privilege of being the apper Side, 


reckoning the oppoſite Part the ander Side of 
the Earth. 


M. I perceive now, that would be fooliſh, 
and ſeem to myſelf to have got a better No- 
tion : So that if I were in thoſe Parts, and ar- 
guing with ſome unskillful Boy like myſelf, 
who ſuppoſed that we here were in Danger 
of falling from the Ground towards the 
Clouds, I could ſhew him, that he was in 
Pain for us as needleſsly as I had been for 


them, ſince our Weight preſſed us both _— 


ly to the Earth. 
P. The Reaſon certainly is the fame in 


both Caſes. 
M. Nay, I believe I could hardly babes 


laughing at his ſimplicity; as if we did not 
k as ſecurely on. the Ground here, as 


in effect only laughing at my ſelf, and the 
> "Bo 
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P. It is not amiſs, Matho, to ſuppoſe 7! The OS. firſt 
ſometimes, that we have thus changed Sides © — 


in the Queſtion; for we more eaſily perceive 


our Miſtakes, when they are ſuppoſed to * 


long to another Perſon. 


VIII. M. But tell me, which is the loweſt 
Place of all, below which nothing can be? 
P. Now you begin to be too accurate, 
Matho ; but you yourſelf will eaſily ſee, that 
the middle Point between us and the Anti- 


podes, that is, the very center of the Earth, 


is the loweſt Point of all; at leaſt with re- 
ſpect to us. 

M. For this Reaſon, I ſuppoſe, becauſe 
if there were a Paſſage to the Center of the 
Earth, a heavy Body falling down would be 
faid to deſcend thus far; and if it could go 
beyond the Center, it would begin to aſcend 
again, or riſe up towards the oppoſite Sur- 
face, 

P. You are perfectly right. 1 

M. But becauſe there is no Paſſage to, or 
from the Center, whatever riſes ſtraight up- 
ward from the Surface of the Earth, either 
here with us, or at the Antipodes, or in any 
Part round the whole Globe, is ſaid to aſcend, 
as if it roſe from the Center or loweſt Point. 

P. That is, indeed, the very Reaſon : 
For any thing, by receding from the Surface, 
muſt recede from the Center at the ſame 

Vo I. I. * Time, 
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The firt Time, or increaſe the Diſtance between the 
2 Center and itſelf. ? 

, M. Thus far I underſtand then, that hea- 
vy Bodies, by tending to the Surface on all 
Sides, muſt therefore tend alſo to the Center. 
P. And hence it is that Water, which is 
both heavy and fluid, ſeeks always to a lower 
place, till it can get no farther. 5 
NM. But pray tell me, Philon, what is the 
Cauſe why heavy Things tend to the Earth, 
even from oppoſite Sides of it, and by Moti- 
ons contrary to each other? For from what ö 
you have already ſhewn me, it follows, that 
if there were a Hole through the whole | 
Thickneſs of the Earth, as far as the Anti- t 
podes, and if two Stones were let down at 
the ſame time, one from our Side, and ano- t 
ther from the oppoſite Mouth of the Hole, t 
they would, by the ſame Gravity impelling b 
them, run oppoſite to each other, and en- 7: 
counter at the Center. . | . \ 
P. Indeed, Matho, if you go on at this 
Rate, I'm afraid I muſt bid you farewell. 


M. Why ſo, dear Philon ! 1 

P. Leſt I ſhould be forced to own my 
Ignorance. 1 q 
** I wiſh Iwere able to bring you to that C 
3 | P06 

P. I am not very far from it already. - | 


M. I fee well enough, Philon, what is the 
Meaning of this ; you think that I could not 
under- 


Coſmotheoria Puerilis. 19 
underſtand the Cauſe of this Gravity of Bo- Th 
dies. | ny 
P. On my Word, I had no ſuch Thought 

But I foreſee you will lead me very deep into 

theſe Matters. | | . 65% 

M. We are at the Center of the Earth al- 
ready: We can go no deeper than that Point. 
P. You are diſpoſed to be pleaſant, Matho. 
M. To be ſerious then ; if you would com- 

plete your Favour to me, tell me the true 

Cauſes of Things, as well as the Things them- 
ſelves. If I ſhould not be able to comprehend 

them, you will loſe only a little Labour: But 
if I ſhould chance to underſtand any Thing, 

that will be a conſiderable Gain to me. 
P. Well, but let us firſt conſider for a lit- 

tle, from ſome. parallel Caſe, how Bodies 

thus tend to the Barth : That perhaps will 

bring us nearer the true Cauſe, and we may 

reſume the Queſtion at ſome other Time, 

Wherefore, | 


IX. Tell me; did you ever ſee a Loads 
Stone? | | | 
' M. Not once, but often; and have fre- 
quently tried, by way of Diverſion with my 
Comrades, the ſtrange Virtue it has. 

P, You have obſerved it then to draw the 
Tron to itſelf ? | 2 

M. Ves; and when it had brought it 
cloſe, it kept it there; ſo that it required 


ſome Force to ſeparate them again. 
C 2 . P. But 
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ce it P. But did the Load-ſtone only attract 
3 the Iron in this Caſe? 


M. Nay, the Iron drew the Load - ſtone 
with Rs Strength, as it appeared to us ; 
For if the Key, with whic 50 we made the 
Trial, were kept from moving towards it, 
the Load-ſtone came over the whole Diſtance 
between them, and applied itſelf to the Key, 
ſometimes one way, and ſometimes another, 

P. There are indeed ſome Singularities in 
this Affair ; but the Iron and Load-ſtone at- 
tracted each other mutually ? Lid» 

M. That ſeems to be the Caſe indeed: 
And certainly it is a moſt ſurpriſing Sight 

P. And yet ſcarce any thing is more 
common than ſuch a Sight. 

M. How! ſuch a Sight as that com- 
mon! 

P. Did not you yourſelf A juſt now, 
that two Stones, let down from oppoſite 
Parts, would ruſh violently to each other 
thro' the whole Thickneſs of the Earth? And 
that any Sort of Bodies, if there were a 
Paſſage for them thither, would run on till 


they met at the Center of the Earth? In 


ſhort that all heavy Bodies move directly to 
that Point, as far as they are allowed to 
move; ſince they move directly to the Sur- 
face of the Earth; of which various Mo- 
tion from all different Parts, you ſo earneſtly 
defired to know the Cauſe ? | 


M. Row thoughtleſs I am! But your 
| mentioning 
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mentioning the Load-Stone had put the Earth The 6 
quite out of my Head. . it; 88 F 
P. Well then, is it any Thing leſs won- 
derful, do you think, that all Bodies round 
us ſhould ſo violently ruſh towards the ſame. 
Point, than that the Iron and Load-Stone 
ſhould move to each other? | 
MM. Truly, when I conſider the Matter 
ſeriouſly, I think it is no leſs wonderful; or 
rather that it is the ſame Wonder ten thouſand 
Times repeated. I know not how it comes 
to paſs, but we never think at all on the 
Subject. -:: . £219 
F. Think of it then at your Leiſure, —- 
M. I find I can make nothing out by 
thinking. If all Bodies moved the fame 
Way, ſuch Motion might appear natural to 
them: But when they ruſh directly againſt 
each other, how can that be natural? * 
P. You go rightly to work, Matho : It 
is a great Point gained, to get a ſgbt of the 
Wonder ; to be awakened from that ſupine 
Thoughtleſſneſs which makes the Groſs of 
Mankind look on Things aſtoniſhing with 
lAlndifference, becauſe they ſee them conſtant- 
ly. Nor is there any thing in Nature more 
BB aſtoniſhing than this common Sight: For, 
chat I may. obſerve thus much to. you by 
| the way, This Action in Bodies of ruſh- 
ing ſo violently all to one Point, which we 
call falling, is not the Action or Effect of 


Matter itself. 1 
6 \ C3 M. G 
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— — M. Of what other Thing then is it the 
— Action ? | 

P. Of what Thing do you think? | 

M. Of ſomething certainly that Is not 
Matter. 

P. You have hit on a right Diſtinction; 
wherefore let me earneſtly beſeech you, 
Matho, never to forget it. 

M. I do not ſee the great Merit of hiting 
on a Diſtinction which was unavoidable : 

For if this Thing, which produces the Ac- 
tion of falling in Bodies, be not Matter it- 
ſelf, it muſt neceſſarily be ſomething diffe- 
rent from Matter. But ſince you ſo earneſt- 
ly defire me to remember it, I ſhall ſuppoſe 

- ſomething of Importance is concealed under 
your Requeſt ; ſo there will be no Danger 
of forgeing it. 


| 
N 
| 
| 
| 
| | 


3 Leaving it therefore at preſent, 
tell me, if there were many different Parti- 
cles of 1 ron ſcattered up and down, would 
they not all, think you, meet together from 
the oppoſite Parts round about, by Means 
of the Magnet attracting them? 

M. It ſeems probable they would *; for 
they muſt yield to that Force which moves 
2 greater Quantity. 


* Des-Cartes has a curious Experiment of this; but draws | 
a wrong Argument from the Appearance. Si paullo cu- | 
rigſius confideramus, quo patto limatura ferri circa . 
diſponat, multa ejus oe advertemus, que hadtenus ditta c 
mabunt, Sc. Princip. Part IV. 5. 179. 


P. And 
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P. And if there were two or more Load- te ab 
Stones, would not they likewiſe draw each. 


other? a ad | 
M. I ſuppoſe they muſt +; and it is 

reaſonable to think that their Force would 

be increaſed by their Number. 


P. If then we ſhould ſuppoſe the Mag- 


nets and Particles of Iron to be multiplied 
to any Number, or increaſed to any Quan- 
ys what do you think would be the re- 
ſult? | 

M. They would all, I ſuppoſe, meet-and 
make up one Magnitude or Bulk, which 
would afterwards ſtick cloſe together by the 
fame Force that brought the Parts firſt into 
Contact : For the Key and Load-Stone never 
part, till they are forced aſunder. 

P. What if any Particle of this Bulk 
were by ſome external Cauſe disjoined from 
the reſt ? Sh | 

M. I imagine it would fall back again, 


the reſt by their united Power retracting it. 
XI. P. Obſerve how much you have 


granted me. | 


M. I do not well know what you mean 


by this. 
P. Conſider with yourſelf a little, whe- 
ther what we have been ſpeaking of juſt 
now might not be applied to make you con- 
ceive what we were ſpeaking of before, con- 
+ See zbid. F. 152. F 
C 4 n. 
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The ®rſt cerning heavy Bodies movin towards the 
— | the Earth. — 1 
M. Now indeed I perceive what it is you , 

intend. You mean that the Earth attracts 
to itſelf all Bodies in the ambient Space ; and 
is mutually attracted by them: Juſt as the 
Magnet draws, and is drawn by the fmall 
Particles of Iron. 

P. If then all the Parts of this our Earth 
were endued with ſuch a Power of mutually 
attracting each other ; do you think there 
would be need of any other * . or 
Foundation, on which the Weight of the 
whole might reſt? 

M. Let me conſider this Queſtion a lit- 
tle, before I pretend to anfwer it. Vou 
fay, Fall the Parts of the Earth were en- 
dued with ſuch a Power of mutually attracti ng 

each other. I ſee plainly by their falling 
back, that the Earth attracts Bodies raiſed 
to-any Height from it; but it is not ſo plain 
that all the Parts of the Earth attract each 
other, when they are at reſt in the Earth 
itſelf. 

H. Reflect a unde, Matho ; does not the 
fame Attraction, that draws Bodies back to 
the Earth, keep them ſtill at reſt there, juſt 
as it is in the 'Farticles of Iron ſticking cloſe 
to the Magnet, which you yourſelf obſerved? 

M. Pardon this Inattention: I fee it muſt 


be ſo, 
P, Haye 


— —ͤ— jeg 
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P. Have not all Bodies Weight, as much 


when they lie on the Ground, as when _y SL 


are hanging in a Balance ? 

M. They have ; otherwiſe it ſhould re- 
quire no Force to raiſe them from the 
Ground. 

P. Is what we call Weight or Gravity in 
Bodies, any other Thing than the conſtant 
Force of this Attraction? 

M. It is nothing elſe but the Force that 
draws them back to the Earth, and keeps 
them there. 

P. Can you ſuppoſe that any Bodies 
through the 5 Maſs of the Earth have 
no Weight ? 

M. I conceive they all have Weight, 
ſince it would require a Force to raiſe them 
from the Place they are in. 

P. If then Weight be nothing but the 
conſtant Force of Attraction; and if all 
Parts through the whole Maſs of the Earth 
have Weight; is it not the ſame as to ſay 
that all the Parts of the Earth are attracted ? 

M. There is no denying it. 

P. But if each Part be attracted, muſt 
it not be attracted by the reſt ? | 

M. Certainly it muſt. | 

P. And if this be true of every Part ſe- 
parately (that it is attracted, and attracted 
by the reſt) will not that ſhew, that every 
Part is both attratted, and attracts ts 


reſt ? 
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M. This Queſtion is too intricate for me 
A to fee through. 


P. In this- Caſe you may ſuppoſe the 
Parts to be great or ſmall: Now if you con- 
ceive the Earth to conſiſt only of two Parts, 
will not each half attract the other, and be 


attracted by it ? 5 | 


M. Without Doubt. 
P. And if you conceive three Parts in 1 


only, will not each attract, and be attracted 


by the other two? 
M. That is equally plain. 


P. Juſt ſo, if you ſuppoſe only four Parts 


in the Earth, any one of them is attracted 
by the other three ; and any three of them 


Join to attract the fourth. 


M, I perceive now the Method ; you may 
go on at this Rate for any Number of Parts 
ſible, ſtill proving that any one attracts 
all the reſt, and is attracted by them. And 
truly it is wonderful that any the leaſt Par- 
ticle of Matter in the Earth ſhould attract 


all the reſt, let them be as many as can be 


imagined. 
P. I am glad, Matho, this Obſervation 


did not eſcape. you; the Thing is not only 


wonderful, but a/toni/hing : Nor was it 
ſtrange that you did not perceive, at firſt 
View, what requires Exercife and Variety 
of Thought to be rightly apprehended. - Let 
me alſo aſk you this Queſtion, which may 
perhaps give you another View of this 87 

| ticular : 
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ticular: Can any Body be attracted by ano- CLOS! 
ther, and not mutually attract that by which 
it is attracted ? £7 | | 

M. I do not really ſee the Neceſſity why 
a Body by being attracted ſhould attract; 
and yet I believe it muſt be fo, from what 
you have ſaid above. 

P. Take it thus then: Can a Body adhere 
or cleave to any other Body, and yet that 
other not adhere to it ? 

M. I ſee the Neceſſity in this Caſe. 

P. But do not Bodies adhere to each other 
by the ſame Force that firſt brings them 
together? | | 

M. They do. 

P. Then a Body cannot be attracted 
without attracting, nor attract without be- 
ing attracted. If the conty wer poſſible, 
it would require ſome Degree of Force to 
ſeparate the attracted Body from the other, | 
fince it was drawn by a certain Force : And . 
yet it would require no Degree of Force to 
ſeparate that other from it, becauſe that was 
drawn by no Force: That is, it would re- 
quire Force to ſeparate the Iron from the 
Magnet, but no Force to ſeparate the Mag- 
net from the Iron. 

M. That is both abſurd in common 
Senſe, and falſe in Fact. And thus I fee 
that any the leaſt Particle, by being attract- 
ed by the whole Bulk of the Earth, muſt 
neceſſarily attract that whole Bulk, or every 
NES individual 
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individual Particle in it: Which again ſur- 
prizes me to conſider bow manifold the 
Ackion muſt be from any one Particle, to 


an inconceivable Number of other Particles, 
And I am fatisfied already that ſuch mani- 


fold Action cannot be the Work of the little 


Particle itſelf. 


P. You prevent me agreeably, Maths, 


in making the proper Obſervations as we 


go along. But tell me, is not the attracting 


of the whole Earth the united Attractions of 
all its Parts ? 

M. It is, as much as the Weight of any 
Body i is the united Weight of all its Parts: 
For as Weight does not differ from Attracti- 


on, ſo neither does the Earth differ from all 


its Nn 


P. If the Earth then had but half as much 


Matter in it, (or half as many Parts) would 
our Bodies be equally heavy 1 towards it, as at 
preſent ?-.-., - 
M. They muſt certainly be much lighter, 
P. And if it had twice as much Matter, 
would the Gravity of Bodies be the fame ? 
M. They ſhould be much heavier. 
P. Can Gravity or Weight therefore be- 


long to Body itſelf ; which may be thus leſſ- 


ened or increaſed, without any Change of 


Matter happening to the Body ? 

M. I ſee clearly it cannot, and that the 
Action of falling is not the Adtion of the 
Stone that falls, 

P, But 


bon, Af ts 


a 
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P. But may it not be ſuppoſed to be the The fit The firſt 


Action of the Matter of the Earth, towards SQ 3 


which the Stone falls? 

M. It cannot, if the Obſervation which I 
made juſt now, and which you likewiſe a 
proved of, be right : For the ſmall Particles, 
of which the Maſs of the Earth conſiſts, 


cannot conſpire from all Places, towards | 


every particular Place, to produce Gravity 
in every Thing that falls, nay, in every 
Thing han hath Weight. 'To ſuppoſe every 
Particle acting every way is inconceivable. 
Such manifold and diſtant Actions, as I ſald, 
cannot be the work of theſe little Thing b. 

P. You are in the right, Matbo, — 
can att where it is not; nor therefore can 


theſe Atoms act at thouſands of Miles round 


them. 
M. I think now I undi and the Nature 


of Attraction better; only tell me, ſince all 


Bodies in the Earth mutually attract each 
other, why do we not obſerve this in any 
two Bodies ; two Stones, for inſtance ? 


P. The Force whereby they tend to the 


Earth is incomparably greater than that Force 


whereby they tend to one another; where- 


fore the ſtronger Force overcomes the weakef, 
and renders it inobſervable. 
M. I ſee indeed it muſt beſo, 
P. And yet in ſome ws, their 
attracting one another is 


NM. Pray tell me in what Circumitano ” 
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The wt P. If you take a Veſſel of Water, and 
Wa put into it ſome ſmall Bits of Cork, or other 

2 Bodies, not at great Diſtances from 
each other, and ſo as. not to diſturb the 
Water in putting them in; you will ſee 
them attract each other, and meet: And if 
one Piece be conſiderably larger than the 
reſt, by moving it gently with the Point of 
a Pin, you will ſee it draw the reſt after it, 
wherever it goes. | 

M. This I ſhall try, as ſoon as I go to 
my Chamber. The Sight muſt be amuſing, 
and ſeems to confirm what you have ſaid. 

P. It does: For though theſe little Bodies 
attract each other when lying at like Diſ- 
tances on the Ground, yet - their Attrac- 
tion cannot be then obſerved. 

M. It is not to be expected, ſince they 
have not any liquid Thing to ſwim in. 


XII. P. I ſuppoſe you can now anſwer 
| the Queſtion I put to you before. 
| M. Pray put it again'? 
{ P. It was this, If all the Parts of this 
our Earth are endued with a Power of mu- 
tually attracting each other ; in that Caſe, 
would there be need of any other Support 
| 1 on which the whole might 
. reſt ? | 1 


i M. I fee plainly there would not; for the || a 
[ Weight of the Whole appears now nothing 
more, than the mutual Endeavour of 


all 
the 
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Coſmotheoria Puerilis. 
the Parts to come as near together as poſſi- 
ble : Or, if I 2 expreſs myſelf Agra 
Weight of the whole now diſappears, or 
tends only to its own Center. So that regarding 
no external Thing from without, but only 
this mutual Embrace, or Conta& from within, 
by that alone it remains firmly ſettled and 


immoveable. | | 
P. You therefore ſee how this mighty Ball 
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DS A 


of the Earth may remain in the free Space, 


without tending to any Side; poiſed by its 


own Weigbt, as the Poet fays ; that is, poifed 


by the internal Balance of its own Attrac- 


tion. | = 
M. I ſee, O Philon ! and that with in- 


expreſſible Pleaſure, this mighty Ball poiſed 


in the middle of the Heavens, with the 


Stars encompaſling it on all Sides : For many 
of my childiſh Fancies are at once diſpelled. 
The Sun is not plunged in the Ocean, nor 


pierces through a blind Maſs of Earth; but 


travelling unweariedly round, illuſtrates ſucceſ- 
ſively the oppoſite Sides of the Globe, white 
the Shades and Duſk of Night fly before his 
Beams, and only cover the Regions which 
he hath left behind. 


P. I eaſily gueſs, Matho, at what paſſes - 


in your Mind: To come at a View of the 
true Conſtitution of Nature begets a manly 
and rational Pleaſure in the Soul, quite diffe- 
rent from the Pleafure you find in Diver- 
ſions, or any other Thing. | 

. M. O 
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Tur fiſt M. O!. they are not to be compared | 
3 1 Likewiſe if the Sun illuſtrates; ſuc- 

ceſſively the oppoſite Parts of the Globe.— 

M. The enlightened Side moves always 
weſtward : He is but riſing in the Eaſt to 
ſome, while he is already ſetting low in the 
Weſt to others: And it is twelve a Clock to 
ſome Part or other of the Earth all the four 
and twenty Hours round. — But while ! 
confider in my own Mind this ſurprizin 
Nature of Attraction, and the Inſtance o 
the Load-Stone and Particle of Irons, I think 
I fee ſomething farther, which might be 

inferred from it. 

P. Pray, what is chat! 

M. May we not conclude that, as all the 
Particles of this terreſtrial Maſs, endued with 
this mutual Tendency to each other, make 
the Earth one firm and ſtable Globe; ſo the 

Particles of any other leſs Body, the Load- 
Stone itſelf, or Iron, for Inſtance, having a 
like Force or Tendency to one another, 
make that a ſolid and firm Body ? 

P. You carry your Views rightly enough, 
Matho, from the one Caſe. to the other: 
Perſons of more Vears and F are 
not always ſo happy. 0 

M. There ſeems to be a Sort of Affinity x 
between them, which directs one's Mind Ill , 
from the one to the other: For in both Ill | 
Caſes leſſer Parts, by attracting others mu- 
tually, make up a greater Body. 6 ſt 

_ 
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P. But what would you ſay, if it were 2 85 
ohjected that any Particle, how little ſoevyer, : 


is made up ſtill of leſs Particles! ? | 

M. Provided all the Particles are endued 
with this Force of mutual Attraction, it is 
of ſmall Conſequence, I'think, what Bulk 
they are ſuppoſed to be of : For he, who 
aſcribes Attraction to all the Parts, denies it 
of none. 

P. You are in the Right; and there are 
ſtronger Reaſons to be given for this Infe= 
rence of yours, then we can at preſent con- 
veniently enter upon: Only in the mean 
Time I ſhall tell you, that the firſt of theſe 
Forces, whereby Bodies tend to the Center 
of the Earth, is ealled Gravitation; and the 
other, whereby the Parts of particular Bo— 
dies cleave ſo cloſely together, is called the 
Attraction of Coheſion. 

M. I underſtand ; for theſe Names are 
appoſite enough, and imply the different 
Effect in both Caſes. 

P. But are both Sorts of Attraction, think 
you, equally ſtrong ? a 

M. Let me conſider your Queſtion A li- 
tle certainly they are not; for I know 
can eaſily raiſe a Pebble from the Ground; 
that is, I can eaſily get the better of its Gra- 
vitation: But the firm Coheſion of its Parts 
can neither overcome by Strength nor Art. 

P. But is this Coheſion of Parts equally 
ſtrong in all Sorts of Bodies? | 
| a © 


Tin 6 M. Ade api if lab tad Tron, or 
* Wax and Braſs, be equally. firm Bodies. 
P. To what Cauſe then would * 

ſcribe this Coheſion of Parts? 

N. Not to Matter itſelf ſurely, 

P. Why ſo? 

M. Becauſe if Matter cannot do that 
which i is leſs, or effect Gravitation in itlelf, 
it can much leſs do that which is greater, 
or produce in itſelf the ſtronger Effort of 
Cobefion. 

P. It is certain, Matho, both de At- 
traction are effected in Matter by the ſame 
immaterial Cauſe, which 1 hope 3 in Time 
you will diſcover ;, but there is ſtill another 

remarkable Difference between them, which 
it is s Proper you ſhould be acquainted 'with at 
preſent. 
| M. Pray is it poſſible for me to ſind it | 
out myſelf, by your aſking me Queſtions I 
as you did before ? 

P. I believe it may; wherefore tell me, 
do the Particles' in -a Stone cohere more i 
firmly the larger the Stone is ? ( 

M I do not think they do. 

P. Your Reaſon? 

M. Becauſe I ſee a ſmall Stone or iece Il © 
of Iron as hard as if it were ten or a bow | 
dred Times bigger. | 

P. Is then this Attraction of Coheſion | 
mutual between all the Particles I 


Bodies, or _ beinieta the Packicls' — 
M. Only between the-Particles that touch 
each other, I ſappoſe ; otherwiſe the Hard- 
neſs of a Body would be increaſed with its 
Bulk. And now I fancy I perceive the 92 
rence you intended to acquaint me with. 
P. To wit? * 
M. Whereas the Attraction of Gravita- 
tion is mutual between all the Particles of 
Matter in the whole Earth, the Attraction 
of Coheſion is only between the contiguous 
Parts of Bodies. - 
: P. That was the very Thing: And as in 
the former Cafe you juſtly admired the in- 
| WW finite Multiplicity of Action from any one 
Particle to every other Atom in the whole 
terreſtrial Globe; ſo— 
M. Pray bold, and let me conſider the 
Thing myſelf. — Multiplicity of the 
Action in that Caſe is indeed aſtoniſhing, 
and almoſt incomprehenſible: And in this 
of Coheſion it is, I think, equally wen- 
derful, that the Action, though ſimple, ſhould 
yet be exceedingly more ſtrong. 
P. There is ſurely an inconceivable Art 
; © diſcovered to us, in adjuſting theſe Forces, 
if we would but reflect: But this likewiſe is 
wonderful, Marbo, that the one Sort of theſe 
| Actions doth not interfere with, or diſturb 
the other. The Particles of the Iron or 
| — that have an Action directed to every 
D 2 Atom 
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The fr Atom in the whole Maſs of Matter in the 

V Earth, and therefore to the very Particles 
in Contact with them, have yet a ſtronget 
Action directed to thoſe very contiguous 
Particles, whereby they adhere to each other 
with almoſt an inſuperable Force. And 
theſe Actions, though in the ſame Direction, 
couid not be preſerved more diſtinct, if 
thoſe ſmall Atoms had been even large enough 
to allow Pulleys and Engines to be fixt to 
them, and each of theſe wrought by a ſki 
ful Hand. 

M. I can hardly expend how much you 
heighten ,my Admiration ; and farther con- 
firm to me, that ſuch prodigious Force, and 

Diſtinction of Degrees, can never be the 
Work of. theſe little Atoms. 

P. And then conſider what Inconvenien- 
cies would follow, if Bodies were hard in 
Proportion to their Bulk; which would cer- 
tainly be the Caſe, if the latter Sort of At. 
traction were directed from every Particle to 
every Particle of Stone, Iron, &c. © 

M. Indeed then the Stone in the Quarry, 
or the Timber in the Tree would be i impene- 

trable to human Induſtry : Or contrarily, 
if Bodies were ſoft and yielding, as they are 
ſmall, Artiſts could not only not give their 
Work that curious Fineneſs, but there could be 
no working in Stone, Il cod, or Metal, without 
Inſtruments exceeding in Bulk thoſe Mate- 


rials; ; which is as much as to ſay, there 
could 
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could " no ; werkiag in them at all. A The ft 
fine Edge or ſharp. Point would fignify nog 
thing, rity the Softneſs of Wax, or eme | 
thing more yielding. 

P. And yet the greateſt Part of Mankind 
little think of theſe Advantages which we 
ſolely owe to the Cauſe which effects this 
Difference of Attraction in the ſeveral Parts 
of Matter ; as if we owed them to CO, 
or Neceſſity, or nothing. 

M. That Cauſe is the Thing I TEM want 
to be informed of : But if you pleaſe, I rags . 
conſider by myſelf, and at Leiſure, the ſe- 
veral Particulars we have already alk d of, 
before we go farther. 

P. It is very proper you ſhould do fo. 

M. But I ſhall take my leave of you only 
on theſe Terms, that we reſume our _ 
after ſome Days. 

P. If I can be of any Uſe to you, you 
1 find me willing at all Times. 
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 frirated from. other Arguments : Of the 
_ Uſefulneſs and Neceſſity of Mountains : Of 
the Magnitude of the Earth ,and; Moon : 
- Of the Diſtances of the Moon and Sun 
. fromthe Earth, The Abſuratty of fit Junge 
ing the Heavens. and whole Frame 9 
ture to whirl: round in four and' twenty 
Hours : That inſtead of this —— 
Converfion, the Earth only performs a Re- 
volution on its own Axis in — ſame Time. 
The Order and periadical Revolutions * the 
Planets i in the Solar $ Syſtem, Fr 


te& Convert to your new 
and value my Happineſs not a little in 
having got rid of ſome of my moſt child- 
iſh Notions. Almoſt ever fince I left you, I 


have been thinking of the wonderful Pro- 


perty of Attraction, and the ſpherical Fi- 
gure of the Earth: But I have till a ſmall 


1 Difficulty with reſpect to this laſt Point, 


which I muſt beg'you to remove. 
P. Well, Matho! What do you think 
of AttraQion now * * 


2 
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M. I can hardly expreſs my Admiration Gy — 
of it: Without Attraction no Body could be 
weighty, or have an — (Fry, Degree of Firmneſs 
and Solidity, nay, not be fit, I think, for 
any one Purpoſe in Nature. 

P. What do you think of Matter itſelf ? 
M. I have already told you, if it were 
not for this Attraction I do not know what | 
it would be good for. | 
P. But when endued with the Principle 
of Attraction, what are your Thoughts of 

it ? 

M. Tt then becomes a fold Subſtance ; it 
gives way, ar quits its Place, if impelled 17 
a ſufficient Force, and drives other Matter 
out of its Place, when that happens to lie 
in - Way. | 

P. By what Power does one Body thus <a 
drive another out of its Place? To | . 

M. By its Solidity J ſuppoſe, and not 3 6 
e- Wl any Power; ſince it is neceſſary that it hould 
o- be moved ſitlelf, before it can impell any 
in other Body. 

d- *. Could not Body change Place of it- 
TH i? | 

0- M. If, as you affirm, it could not ſo 
i. 

all 

it, 


4 


much as fall drumuard without ſome exter- 
nal Cauſe (of the Truth of which I am al- 
ready almoſt perſuaded) J do not think that 


body, or Matter, of itſelf could at all 
nk its Place: For falling downward ſeemed to 
me, of all other — 


22 fond Body. But concerning this external Cauſe 
ov I bave beat my Brains long and fruitleſshy 


not conſtantly exerciſed upon it? 


eyer had, nor ever will have a diſtinct No- 


1 
* 
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to find out what it may be. 

P. It pleaſes me, Matbo, to ſee you thus 
folicitous to find out the Cauſes of Things; 
and I dare engage for it you haye not beat 
your Brains in vain. But here I muſt ac- 

uaint you that this Want of Power in 
Matter is called its inertia by the Philoſo: 
phers. | 
M. The Appellation ſeems proper and 
expreſſive ; for according to my Notions 
Matter, conſidered in itſelf, is as inert and 
Lac a Thing as can well be imagined. 
P. Have you any Notion what Matter 
would be, if this Power of Attraction were 


M. Let me think a little, —I FS not 
know what other People may have, but 1 
am ſure I have no diſtin&t Notion of it. 

P. It is no wonder, Matho; no Man 


tion of it, only ſo far as it is thus acted u 
by an immaterial Cauſe : But poſſibly you 
may come to know more of this afterward. 

M. In the mean Time then, let us, if 
you pleaſe, come to the ſmall Difficulty that 
ſtill remains with me concernin 8 the pheri- 
cal Figure of the Earth. 

P. Let me hear what it is. 

M. What are we to think of thoſe high. 


Mountains, which in many Places riſe "= 
the 
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the Surface of the-Earth, and 3 x not well gere „ 
to agree with its ſpherical Figure? 8858 — 1 
P. Do you call whole Mountains, with 
all their Rocks and Precipices, only a ſmall 
Difficulty 2. 
M. You, who are to remove it, may give | 
it what Name you pleaſe. | EE 
P. i\Right.——Tell me then, have you 
ever obſerved the Surface of the Sea? 
M. Very often. 
P. It doth not riſe above the level of the 
Make ? | 
M. It doth not onde, otherwiſe the 
| Sea ſhould overflow the dry Land. 
r WH FP. Doth it fink far below the Land? + 
Y M. Not a great Way; for though in ſome. 
Hlaces the Coaſt riſes pretty high, yet in go- 


t ing on a few Miles you come to a ſmooth 
I WW and caſy Beach again. 
P. Beſides, Matho, the Mouths of all 

na MW Rivers are on the fame Level with the Sea 
into which they empty themſelves : Whence 
1 we ſee the Tide flows up for a conſiderable 
ua Way within the Land in moſt of them. 
M. It is ſo indeed. 1 
f P. The Shores then, if you except dels 
t ſmall Rings and Pane eh follow always 
„the Figure = the Sea which they bound. 
| M. I own they do. 

| P. But what Figure do you think the 
h. Wl 7erraguerus Globe would have, if it were all 
c Water ; the Particles of that Element being 
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Tre endued, as they are, with the Power of mu- 


3 tual Attraction, which we ſpoke of before? 
M. Give me Time to conſider what Ef- 


fect Attraction would have in this Caſe? 


XIV. P. As ſuch a huge Maſs of Water 
may perhaps perplex your Thoughts, take 
at firſt only one ſingle Drop; you will ma- 
nage that more eaſily in your Imagination: 
And whatever agrees to it will agree to any 
Quantity of Water, how large foever, 

M. A Drop of Water juſt ready to fall is, 
as I have often obſerved, almoſt ſpherical. 

P. However, let us imagine that the Fi- 
gure of this Prop may be at firſt ſomewhat 
long, of the Shape of an Egg; and then 


are there not more Particles of Water in the 


Length than in the Breadth of the Drop? 
M. Certainly. 
P. Is there not therefore a ſtronger At- 
traction according to the Length of it, than 


in the Breadth? 
M. Without Doubt, becuaſe thens? are 


more Particles that attract that Way. 


P. Muſt not the Water, being fluid, yield 
to the ſtronger Attraction, and ſo the Drop 
become ſhorter? 

M. This is ſtill plain. 

P. Could the Drop therefore remain in 
any ſettled Figure, unleſs all the Sides of it 


were equally attracted ? 
. I. 
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M. It could not. 8 . | | The cond” 


P. That is, unleſs all the Particles were a 


at an equal Diſtance from the Center of the 


Drop, and ſo it became ſpherical? 


M. In one Drop the Reaſon is plain : 
We cannot imagine that it could have any 
Corners or Angles, or what could _— the 


Particles at a greater Diſtance in theſe, than 
in other Parts. 
P. But is not the ſame Reaſon concluſive, 


to whatever Bulk we * the Drop to 


ow ? 
17 I cannot admit that ſo eaſily; for we 
obſerve they are but ſmall Drops which thus 


become round. 


P. What is the Reaſon we do not ſee any 


Quantity of Water ſettle in a ſpherical Fi- 
gure ? 


M. I ſuppoſe the Attraction is not ſtrong 


enough to bring all the Parts into ſuch 4 


Figure. 


P. That is not the Thing, Matho; but 
in larger Quantities their Weight toward 


the Earth ſoon diſturbs and overcomes the 


Attraction between their Particles, which 
hinders a 8 Figure to take place in 


them. 


M. I perceive it muſt be "F or the At- 


traction of Gravitation is ſtronger than the 


Attraction of Coheſion in this Caſe. 


P. Imagine then in your Mind the 


Earth to be quite removed, and that there 
is 


* 
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= , is but one Drop of Water in its Place: You 
A will allow. this Drop muſt be round 4 
M. I have allowed that already. — 
P. Suppoſe then it grows till larger nd 
larger to any Bulk you can conceive ; being 
no where attracted from without, and hay: 
ing only this Attraction between its own Parts 
from within ; what Figure do you think 


the whole Maſs would put on? Remember. 
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{ be Gravity in this Caſe diſappears, or as you 
| - yourſelf faid, tends only to the . of . 
Whole Maſs. 


M. You have diſcovered to me the Mil. 
take I laboured under. I ſee in theſe Circum- 
ſtances, let the Drop grow as big as the 
whole Earth, or as twenty Earths 'put toge- 
j | ther, the Reaſons you have given for the 
ip > Roundneſs of one Drop will be applicable 
V's to the whole Bulk. Having no Tendency to 
1 any Side from without, and the Parts en- 
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1 deavouring to approach as near to the Center. WW / 
1% as poſſible from within, a fluid Maſs will 

| always ſettle in a ſpherical KAR 
4 P. For if it had any Corners or Angles, 


.8 any Protuberances or Heights, what could 
If keep the Water in theſe Parts at a greater 
i! Diſtance than in others? 

M. Go on, Philon; JI own there could © 
be no: Promontories or Mountains in ſuch a 
Bulk of Water, more than Corners or An- ſe 


gles in a ſingle Drop. | is 


? 
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P. From this mutual Attraction of Parts 2 | 
therefore, what Fi Igure do you N. ſe this erence. ; ; 


terraqueous Bulk would Pot en, it were 
all Water? 

M. A ſphetical Figure without all Doubt. 
hut pray let me interrupt you to aſk 
why the Soap-Bubbles, which Boys have ſuch 
a Pleaſure in blowing up, that they may be- 
hold the "ſtrange Variety of fine Colours in 
them, are all of this ſpherical Figure, whe= 
ther they be great or ſmall? 

P. Theſe Bubbles, Matbo, are not the 
Diverſion of Boys only, but alſo of Philo- 
ſophers; and this their ſpherical Figure is 
owing to a different Cauſe. ' | 

M. To what different Cauſe ? 4 

P. It is owing to the mutual Repulſe be- 
tween the Particles of Air: For this con- 
trary Affection ſerves great Purpoſes in Na- 
ture, and proceeds from the Power of TI 
ſame immaterial Cauſe. 

M. Tell me but one of theſe P 
which a mutual Repulſe of Parts ſerves a 
that 1 may think 1 it by my ſelf. 

P. Could you breathe, don you think, ſuch 
a cloſe and thick Subſtance as Water ? 

M. If that were poſſible, no Body would 
ever be drowned. 

P. But if the Particles of Air, inſtead of 
repelling, attracted each other, they would 
make a 2 as denſe as Water. 


M. His 
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Gee. M. How do you know that? 
I P. Becauſe Water, when exhaled by 
the Heat of the Sun, or otherwiſe, dilates 
itſelf into a Fluid as light and thin as Air. 
M. It is ſo indeed; for I ſee the Steams 
and Vapours riſe up in all ſuch Caſes. —— 
| Well! It ſeems we owe our Lives, not only 
do the Attraction, but to the mutual Re- 
pulſe between the Particles of Matter! This 
s ſurprizing !——Pray tell me now «what 
* it is that produces theſe wonderful Ef. 


P. Suſpend a little, 1 beſcech you, yout 
Enquiry into the Cauſ, till you are better 
* acquainted with the Effects: That is the 
beſt Way to become rightly acquainted with 
the Nature of the Cauſe. 

M. Be it ſo: I am certain your Advice 
muſt be good, therefore I ſhall endeavour to 
maſter my Impatience. 

P. To return ; you are ſatisfied that a 
Maſs of Water as large as the Earth aa 
ſettle in no other than a ſpherical Figure? 

M. I am ; for the Parts of a Fluid muſt 
eaſily yield to the Force of Attraction, and 
not reſt till the Attraction can * __ 
no nearer each other. 


= - XV. P. Now if the Sea can only ſettle 
WE in a ſpherical Figure, and if the Earth fol 
| 4 lows the Figure of the Sea, what are we to 
I | cConclude from thence — — 

| M. There 
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M. There is — here that ſeems Th fond 
to ſtick with me {till indeed the whole wa 
Maſs were Water, the Point would admit of 
no Diſpute : But. the Earth may be of a very 
regular Figure, and covered by the Sea only + 
0 4 e Dept ; in which Caſe the Sea . 


ſhould rather 3 to follow the Figure of 
the Earth. 


P. Think better on the Point, Mato: 
The Inequality of the Bottom doth not at 
all affect the Surface of any Liquid, or 
make that uneven or irregular, which you 
may be ſatisfied of from Ga moſt common 
Inſtances. The Bottom of a Pool may be 
rugged and uneven, but the Water on the 
Top is always ſmooth. 

M. Pardon my Inattention ; 1 did 
not reflect that the Reaſon is the ſame in 
large as in ſmall Quantities of any Fluid : 
But now I perceive, if the Sea were ſo deep 
a Wi to cover the Tops of the higheſt Hills, 

d the Heights under Water could make no 
Swellings on the Surface; and then this uni- 
it WO verfal Ocean would be truly ſpherical. 
d P. For you remember there could be no 
n 1 or Mountains of Water. | | 
M. If I do not, I find you do: But 1 = 
deſerve to be thus twitted. 
le P. If then the Sea quite ſurrounds the 
„whole Earth, which our Nagivation in this 
to Age leaves no Room to doubt of, (though 
perbaps the Coaſts and Shores may not go 
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—— — on in a ſtrait Line, but wind out and in ire: 
gular enough,) che. whole Surface of thit 
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continued Ocean cannot be other than ſphe- 
rical ; and therefore the whole terraqueoug 
Maſs muſt be of a ſpherical Figure, ſince 
the higheſt Parts of the dry Land are raiſed 
above the Surface of the Sea, but to a ſmall 
_ Height, if — with the vaſt Bulk of 
the whole Earth. 5 

M. I perceive at laſt the ſeveral Parts of 
your Argument meeting together, and con- 
eluding the Thing to the Sight of the Eyes 
P. If we ſhould ſuppoſe the Sea only four 
or five Miles higher than it is, it would cover 
the Tops of os higheſt Hills (as you were 
ſaying: d And if we imagine it to ſink down 
again to the preſent Limits, we ſhould indeed 
ſee, as it were with our Eyes, the preſent 
Figure of the whole terraqueous Globe to 
be next to ſpherical : For four or five Miles 
are but a ſmall Matter in reſpect of ſever 
Thouſands. 

M. And From 3 8 | 

P. Go on. : 

M. From hence I think it will follow 
that the Surface of any Pool, or ſtagnant 
Water, is a Portion of the ſpherical Surface 
of the Ocean. 

P. It is perfectly well obſerved; ; Maths ; 
* Water in what Quantity ſoever y always 
ſettles on the Surface to the Equality of At- 


traction , as if there were no ſolid Ground 
near 


TP ® ; obs 
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near it: And if there were not, it would ggg: | 
really become a Part of the ſpherical Surface — 


of the Sea, raiſed to that Height, though to 
the Sight of the Eye it appears plain. 
M. I conceive it fully: Any ſmall Part of 
the Surface of the Sea, a Mile round for In- 
ſtance, appears to the Sight « a level Plain. | 


XVI. P. Now to return to the Subject with 
which we began, The Heights and Ineguali- 
ties of the Hills, to wit; if the terraqueous 
Globe were accurately ſpherical, would it 
have the fame Advantages it has at preſent ? | 

M. I am at a Loſs to know in what re- 
ſpect ; make your Queſtion, if you pleaſe, 
more particular. 

P. If the Earth were perfectly ſpherical, 
how could the Water of the Ocean diſpoſe 
itſelf? | 
M. O! I have it. The Water of the Sea 
would then cover the whole Face of the 
Earth to ſome Height or other; or it would 
then be equally ſpread over the Surface of 
ſuch an accurately ſpherical Globe : And there 
being no dry Land, our Globe could only 
be in that Caſe a Habitation for Fiſhes and 
Sea-Monſters. rceive unſpeakable Ad- 
vantages on the Side of the preſent 500 F. W of 
the Earth. | 

P. But if the Surface of the Sea were 
ſunk a Mile or two below the Land, and the 
reſt of the Globe of 1 erfect ſpherical Fi- 


Ts 
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— 14 The ſeond gure, only thus much higher, would that 
In wywa Diſpoſition of Things have any Convenience i 
Wh. odr Inconvenience above the preſent ? 1 
It L M. From the former Caſe I foreſee what 
would happen in this. If there were any 
Water at all on this higher Part of the Globe, 
1 it muſt cover it all equally : If there were none, 
"i the dry Part of the Earth muſt then be 4h 
1 indeed, without Rivers or running Waters, iſ 
to the great Inconyenience of Man and Bea. 
P. It is ſo; for, that the Earth may be 
fruitful, and produce Herb for the Uſe f 
Man and Beaſt, it muſt abound with Spring 
84 and running Waters: Nor could there haye 
i} {1 been a Deſcent for Rills, Brooks, and River, 
1 unleſs from ſuch Heights and Inequalities as 
wie ſee at preſent; which, being ſo moderate, 
neither deform (nor hinder the Deſign of 
the ſpherical Figure of the Earth, and ye 
make the dry Land a comfortable Habita- 
tion for Man, and all Creatures that have 
the Breath of Life. 02 © 2088 
1 M. I fee now the ſurprizing Art and Con. 
18 trivance of Nature! the Uſe and Beauty & 
if thoſe Inequalities, which before I looked 
upon only as a mere Neghgence ! 
1 P. And hence it is that Mountains are 
4 bh ſupported with firm and unyielding Rocks, 
it as it were with Bones, that they may ftill 
li preſerve their Heights, which are ſo neceſ- 
| 4 fary. %% and yielding Mountains of-, 
1 or pure Mold, muſt, by finking down, have 
| 7 in 
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in time filled all Places with dead Waters 


£4 4 bd 


or ſtinking Puddles. 


that the Mountains are only Blemiſbes of 
Nature, and good for nothing ** 

P. The Man who criticiſes on the Works 
of Nature, Matho, challenges pretty plainly 
to himſelf a Superiority of Knowledge over 
the Author of Nature: A Folly which a 
ſober Perſon will hardly be guilty of. Moun- 
tains to the Eye may ſeem rough and diſ- 
agreeable; but whoſoever will reflect on their 
internal Structure muſt own it's a Piece of 
Work deſigned by Ant, no leſs than the Body 
of an Animal. For the internal Parts muſt 
be firm and yet open, or at leaſt not cloſe 
and denſe Matter, that they may admit into 
their Cavities the Rains and Water falling 
from the Sky: Nor muſt the Cœieſtial Store 
ſtagnate there, but perform a various and 
mazy Courſe, till it breaks out again into the 
open Air, at the Sides and Roots of the 
Hills : Whence it flows in winding Streams 


to enliven the parched Soil, and chear the 


thirſty Tribes of Animals. 
M. Methinks I ſee all this various Con- 
trvance wrought in the dark Bowels of the 
Mountains. | 5 
P. In this Caſe, Maths, we ſeem not t 
have a Taſte for great Beauties, but for lit- 
tle affected Niceties. It is as abſurd to ex- 


pect that the Mountains wrought by Nature's 
E 2 Hand 


Conference. 
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2 fron Hand ſhould have the ſmooth, pitiful Fi. 
— gure of a Garden-Mount, as to fancy that: 
Ship's Anchor muſt be wrought with the 
Finery of a Trinket in a ToyShop 5 
M. You have certainly, Phil, given me 
a juſt Taſte of the beautiful Variety of 
Plains, Hills, and YVallies; of which I | 


| member the Poet lays, 


Fuſſit et aden cam 0 * fubfidere n 
Fronde tegi ſphoas, . Tap, 405 furgere monte 


It is Ignorance or Inattention only which 
make Men imagine, that the Earth would be 
either more beautiful, or more convenient 
if there were no Hills. © 
P. The Views of Men are too narroy, 
Matho, when they would paſs a Judgment 
on the great Works of Nature. For the 
Weight of the large Tracts of Mountain 
in the ſeveral Parts o* the Earth muſt exact 
balance one another, for a Reaſon which 
poſſibly you- may diſcover afterwardY's An. 
their Height and Bigneſs muſt anſwer to the 
ſpacious Plains they are to water below. 


XVII. M. Since now I preſume I: am pre. | 
ty well fatisfied about the Figure of the Earth 
pray what are we to think concerning the 

igures of the other remarkable Bodies d 
the Univerſe : The Sun, Moon, and Stam, 


I mean ? 
” P, Wha 


g 1 
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P. What do you imagine of their Figure The feeond 
from the Appearance they make to the Eye? wv 
M. If I conſider their Appearance, the 


Sun and Moon ſeem rather to be flat and 


circular, than ſolidly globular. 
P. If you were to ſee a Wooden Globe ſuſ- 
pended at a conſiderable Diſtance, how would 


W it appear; flat and plain, or convex and 


ſpherical ? 


M. If it be too far removed, the Con- 


vexity of it diſappears, and it ſeems only 
pain and circular, like a Trencher. 

P. It is ſo; the Greatneſs of the Diſtance 
makes the Convexity imperceptible, and a 


ſpherical Body appears only like a plain cir- 


cular Surface. Now fince a ſpherical Body 
makes this Appearance at a great Diſtance, 
what Figure would the Earth appear of to 
a Spectator removed from it to the Diſtance 
of the Moon or Sun ? 


M. For the ſame Reaſon it muſt appear 


plain and circular. 1 
P. It certainly muſt; for the Shadow of 
it, when that falls upon the Moon, is always 


circular; and the Earth itſelf could have no 


other Appearance at that Diſtance than of 


| 2 flat circular Body. 


M. Explain a little, if you pleaſe, how 


Y the Shadow of the Earth falls upon the 


Moon; becauſe, if left to myſelf I ſhall fall 
into ſome wrong Notion about it. 


E 3 = There 


1 
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be. P. There is no Myſtery in that Affair at 
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Tall, if chis were the proper Place to ſpeak of 
it: However, I ſhall tell you thus much by 
the Way: The Earth caſts always a Shadow 
on that Side which is turned from the Sun, 
juſt as a Ball does upon the oppoſite Wall, 
if a Candle ſhines on the other Side of it. 

M. So far J underſtand; for it is this 
Shadow caſt by the Earth, when the Sun's 
on the- oppoſite Side, that makes it Night; 
when the Stars appear, and the Moon ſhines 
with all her Splendor. on ”" = 

P. You will likewiſe obſerve, if we come 
to ſpeak of the Syſtem of the Planets, that 
the Moon, when fall, is directly on the op- 
poſite Side of the Earth to the dun. 
MM. T have indeed obſerved it ſo: For the 
new Moon. is never far from the Sun, but al- 
ways removes to a greater Diſtance from 
him, as ſhe draws nearer the full. 

P. It happens ſometimes then, that ſhe 
muſt enter into, and paſs through the Sa- 
dow of the Earth, when ſhe is ſaid #9 he 
eclipſed. * 

. J have heard of the Moon's being 
eclipſed, and ſeem now to underſtand the 
Cauſe of it. 

P. In the Eclipſe, as /the Moon enters 
into the Shadow of the Earth, it looks as 
if a black Circle were coming over her: 
For her Surface appearing plain, the Part of 
her obſcured is always circular, | 
M, This 


1 0 et r 


Coſmotheoria Puerilis 555 

M. This is not difficult to be conceived : The fend! | 
I could repreſent the Moon by a Circle of Sv 
white Paper, and the Shadow by a large Cir. 
cle of black Paper gradually intercepting the 
Viewiof , e 

P. Vou might: And from this Appear- 
ance we may again conclude with Certainty 
that the Figure of the Earth is ſpherical. 

A. Pray ſhew me how you draw that 
Concluſion ? | 

P. You will ſee it thus. Since the Sha- 
dow of the Earth, which the Moon paſſes 
through, falls ſometimes from one Side of 
the Earth, and ſometimes from another, and 
yet {till appears circular on the Moon's Sur- 
face, either as ſhe enters into it, or comes out 
e of it; it is plain the Body which caſts this 
Shadow muſt be ſpherical. For if in any 
Poſition of a Body, the Shadow it caſts up- 
on an oppoſite plain Surface, be {till circu- 
lar, that Body muſt be every Way round, or 
- Wl ſpherical. 837 BT 
„M. This 1 cafily conceive from having 
often diverted myſelf with the Shadows of 
Things on the Wall: For if the Shadow of 
2 Ball and of a flat circular Body, like a 
Piece of Money, fall upon a plain Part, 
the Shadow of the Ball is always round; but 
if you turn the Eage of the circular Body to 
the Light, the Shadow becomes a ſtraight 
Line, But how does the Shadow of the 
r Earth 
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Tos e Earth fall ſometimes from one Side of it 
Conference. 
wad and ſometimes from another? 

P. Vou may remember you ſaid before, that 
it is twelve a Clock to ſome Part or other of 
the Earth, all the four and twenty Hours 
round. 

M. I did ; and that when it is Mid-Day 
to us, the Sun is but riſing to ſome that are 
Weſt of us, and already ſetting to others tht 
are Faſt of us. 

P. The Sun therefore is always riſing 
and always ſetting to different Parts of the 
Earth all the twenty four Hours round? 

ACIta io. - 

P. The enlightened half of the Earth 
then, always veering about weſtward, the 
Shadow muſt be caſt by different Parts of 
the Earth's Surface. You find it is ſo in the 
Example you mentioned juſt now ; for whe- 
ther you turn the Ball round before the 
Candle, or carry the Candle round the Ball; 
different Parts of the Ball will be enlightened, 
and therefore the Shadow formed WD diffe- 
rent Parts of its Surface. 

M. The Matter appears to me now ex 
tremely plain. Only tell me why the Sha- 
dow of the Earth doth not W the Stars 

Wd as well as the Moon. 

1 P. It ends in a Point, before it can reach 
. any of the other heavenly Bodies. 

M. Pray, how is that? 

g P. You 
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P. You will lead us from our Purpoſe, ora SD 
Matho ; however, as port have ſometimes di 
verted yourſelf with oe ing Shadows on a 
the Wall, you will eaſily — the 
Caſe. 

M. I am glad of having diverted myſelf 
ſo, if that will help me to underſtand theſe 
Things. 

} "If the Body, whoſe | Shadbw is pro- 
jected, be bigger than the luminous Body, the 
Shadow grows always larger, the farther it 
oes. 

M. That I know; having ſeen my own 
Shadow of a gigantick Size. ö 

P. If the Sun then were leſs chan the 
Earth, its Shadow would ſtill grow larger, 
and reach out to an infinite length: But if, 
eon the contrary, the Sun be larger than the 
- Earth, its Shadow muſt grow always leſs, 
ie WW and at laſt end in a Point. 

F M. So then it ſeems the Sun is larger ti 
d, our Earth? I am glad to have diſcovered 
. ch; 0 eaſily, and ſhall not trouble you far- 
ther with my Queſtions on this Head. 


a= XVIII. P. To return then to the Figure 

is If of the other coleſtial Bodies; ſuppoſing the 
Sun and Moon are vaſt ſpherical Bodies, like 

ch our Earth, (and you have ſeen already. the 

| Sun is bigger) and that they are placed at a 
great Diſtance from us; what ſort of a Fi- 

ou Sure, 
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Ti aud” gre, think you, muſt they appear to have, 
ben ſeen from hence ? _ 

M. They muſt, by what you have 3 
me _ appear Joes and round, not le. 
rica 

P. And ſince they actually appear flat and 
round, what Figures muſt che Bodies them. 
ſelves really have? 

M. A ſpherical Figure, 1 fappoſe: And, 

| beſides, it ſeems ſome way or other unnatu- 
ral to imagine them flat and thin Bodies. 

P. That Fancy would be whimſical e- 
nough: But what you ſay is confirmed 
from this Conſideration, that ſome of the 
eeelcſtial Bodies (and among theſe the Sur 
himſelf) are conſtantly turning round on their 
Axis, (as it is called) and ſo ſhew fucceſlive- 
ly all their different Sides to us; and ſince in 

every Poſition they a round, their Fi- 
gure cannot be other y ſpherical. ; 

M. That — indeed, puts the 

Thing out of Doubt: For if the Sun were a 
flat thin Body, upon turning his edge ta us, 
he would appear (like the circular Body we 
juſt now ſpoke of) a long bright Line; which 
would be an odd fort of a Figure for the Sun. 
But — the Sun and — of what Fi- 
other cœleſtial Bodies ? 

— > 10 too, I have told you, 

are diſcovered to turn round on their own 
Axis, and ſtill — circular. 


M. Theſe 
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certainly are. ö 
M. —_ 18 * Reaſon then, that none 
of them appear ſo large as the Sun and 
Moon? 
P. Vou know, Maths, a ; Houſe at fix or 


ſroen Miles diftance could hardly be ſeen ; or 


at beft appear very — 
＋—„ Hime 1 kale: now that 


16 Sun is larger 1 a \ Houſe | 

P. But tell me, if the Sun were ſtill re- 
moved to a greater Diſtance from us, or- 
(which comes to the fame Thing) we car- 
ned to a greater Diſtance from him; how 
would he apyear from this Clans of Diſ- 
tance ? a 

M. He would ſtill appear leſs and leſs. 

P. And if he were thus removed æirhout 
end, what would follow ? 

M. He would, in Time, appear only like 
one of the biggeſt Stars, and afterward like one 
if the (maller: And certainly, if he removed 
without End, we ſhould at laſt loſe Sight of 
him altogether. 

P. It is ſo; fmall Bodies, by increaſing 
their Diſtance, ſoon diſappear; an the 
largeſt muſt do ſo too at laſt. 

M. But I think I have obſerved a Diffe- 
rence in this Caſe, between ſhining and dark 
bodies: A Candle is ſeen at a great Diſtance 
in the Night- time, while a larger Body, tho 

in 


N 5 


"a — in the ns ee cannot be been 
—— near ſo far by Day. 
| P. Your Obſervation is extremely juſt: 
Rodies that are ſeen by their own Light pierce 
far, while Bodies that are diſcerned. only by 
the Light of another, ſtrike the Eye leſs for- 
cibly. And it is quite inconceivable, at what 
immenſe Diſtances ſome of the ſhining Bodies 
in the Sky are placed from us. Which Things 
it may hereafter be of great Uſe to Jou to 
remember. | 
M. When there is Occaſion, 1 mall cally 
call them to Mind. | 
P. As to the other Part of your Obſerve- 
tion, it is a very neceſſary Condition of ſee- 
ing a lucid Body at the greateſt Diſtance, 
that no Light ſtrike the Eye but its own. 
All the Stars, you ſee, diſappear by Day; 
and the leſſer are not eaſily ſeen when the 
Moon ſhines bright. And if there were an 
intenſe Darkneſs, Stars that now eſcape the 
quickeſt Eye would be diſcerned. © 
M. In looking up to the Heavens in a ſtarry 
Evening, Philon, I have often admired with 
myſelf, the Immenſity of that Space, and fa- 
tigued my Imagination, to find out if it had 
any Limits; and what you ſaid juſt now of 
the Sun's being removed without End brings 
it to my Mind again: Pray could a Body 
move on adi ? 
P. Why not? as well as the Earth. be 
fretched out endlefily in Breadth? 
| | __ 


Coſmotheoria Puerilis. 61 

MM. That was only an inconſiſtent Notion The fed 
of mine: But could a Body move ſtraight el 
forward for ever, without finding any Thing 
to ſtop it? 

P. Nothing could ſtop it, unleſs it were 
another Body. 

M. And could it move on thus to any 
fide? 7 
P. To any Side, to which you can ſup- 
poſe it to move at all. 

M. This is _— ſurpriſing ! Pray 1s 
there nothing in all this da ke Room or 
Sace? ; 

P. If there be nothing in it, then ao 
would be infinite, while ſomething | is but fi- 
nite. 

M. You ſpeak too conciſely ; pray direct 
me how to think in this Caſe. 

P. It is too ſoon for you to enter on this 
opeculation. 

M. Remember your own Words, Pbi- 
n. — Te plain and fimple Truth is to be 
Vi open to young Perſons, as ſoon as they be- 
gin to turn their Thoughts to any Subject. 

P. You puſh me unaccountably, Maths ] 
However, as you have ſtarted that Thought, 
which naturally leads young Minds to their 
firſt Notion of Infinite; all that is neceſſary 
for you to know at this Age is, that ſome 
pofitive Thing, ſome Being, muſt be infinite : 
Por that Empteneſs, or V. ord, or pure NE. 

Ou 
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W But may not Matter be s | 
P. What is Matter abſtracted from the 
Principle of Attraction we. ſpoke of before 

M. I owned to you then, I bad n difind 
Notion it, without that Principle: All 
that remains, abſtracting from that, is ſome 
Auggiſb dead Thing. ths & 

P. How — it ſound, to ſay infinite 
Deadneſi, infinite Iauckivity? | 

M. As ill, I think, as i gſuite Empringſ, 
inſinite Nothing. 

P. If then Matter, informed by this Prin- 

ciple, were infinite, that would —5 
ſuggeſt to us a prior, and nobler Infinite than 
Matter; fince you have already perceived, | 
from ſome good Reaſons, that Attraction is 
the Power of an immaterial Cauſe. And tho 
any Man could have a Notion of Matter 
without that Principle, whereby it can only 
become a ſolid Subſtance, ſucbh a Thing. infi- 
nite could only be nfinite Inactivity, infinite 
Want of Power. But for other Reaſons Mat- 
ter cannot be infinite. And at any Rate to 
ſuppoſe it ſuch, is either ſuppoſing a Con- 
or allowin ga prior and nobler In- 
Unite 

M. I have even ſome Notion of this, ſo 
far as it depends on what you ſhewed me be- 
fore; and I'm ſure it is better to have heard 


it, than to be left to the Uncertainty of my 
own 


«  Swoco acc nc 


, 
5 
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_ Thoughts. But ſince ſome pofitive 
muſt be infinite, may we not enquire in- 

t the Nature of that nobler, prior Infinite? 

P. O! by all Means; let it be the Buſi- 
neſs of your Life: But if you have a Notion 
how abſurd infinite Deadneſi, infinite Inacti- 

vity is, endeavour to get a Notion of 7 
of Power, Infinity of Life, Infinity of Ktow- 
kdge : For what is infinite muſt be infinite in 
Perfection, in all Perfection. 

M. I perceive, if I ſhould fay 7 
Deadneſs, or infinite Weakneſs, that would — 
der Life or Power impoſſible; becauſe there 
could be no Room for the Perfection, if the 
Inperfection were infinite. 

P. Cheriſh this Notion, Matho'; Infinity 
tfelf is the greateſt Perfection, and moſt 
Pcople are not aware of the Abſurdity of join- 
ing it to mere Negations. I have now no- 
my left to add on the Subject. 


XIX. M. Will you give me Leave then to 
propoſe a Thought to you concerning the Sub- 
c. were upon before? 

P. I ſhall liſten to it with great Pleaſure- 

M. When I conſider this ſpherical Figure 
of the celeſtial Bodies, and how unnatural 
it is that any of them ſhould have been thin 
and fat; and when TI reflect on that At- 
ration which obtains through 'the whole 
Bulk of the Earth, which naturally produces 


a Roundneſs of Figure in any Maſs of Mat- 
ter; 


Coaks rence» 


The fron ter; 1 begin to think thi this Property of 
| — MT is no leſs prevalent in «Pro 
above, than in our Globe. 

P. The Thoughts are very naturally join- 
| act together, Matho ; and no leſs ſolid than 
-Ingenious: For do you fill remember your 

own Obſervation ? 

M. What ? | 
P. That without this Attraction no \ Bob 

could have been weighty, or have had am 
0 Degree of Firmneſs and Solidity ; nay, ur 
have been fit for any one Purpoſe i in Nature? 

M. I do. 

P. And you ſtill allow zhat this Aura 
tion is not the Work of Matter itſelf 2? 

M. That I am more and more perſuaded 
of: For how could a Particle act at a Diſ- 
tance? Nothing can act but where it is 
Or how could it act ten thouſand different 
Ways at once? 

P. Matter could not then be ſolid Sub- 

[ fiance, or adhere one Particle of it to ano- 
= ther, without Attraction? 


a —— En TI 


M. It could not. VETS. 
P. We muſt allow A therefore MW not 
in *7ho/e Bodies, as they are ſolid Subſtance, W / 


abſtracting from their Figure? For 

M. I fee it plainly ;. we muſt, And not F 
only there, but every where elſe, This Gro: 
Conſideration makes the Attraction of Co. I de! 


heſion univerſal. M 
P, And 
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p. And then as to Gravitation; the Par- The ce 
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ticles of Matter in thoſe Bodies could not 5 Wy 


have fallen into this ſpherical Figure of 
themſelves ; ſince Motion, Change of Place, 
and falling downward (that is towards a Cen- 
ter) all proceed from this Attraction. 
M. All this is ſtill freſh in my Mind, and 
| diſcover now the Truth of that which I 
thought at firſt was only a probable Conjecture. 
Without Attraction the Particles could never 
have come into this ſpherical Figure ; unleſs 
we ſhould ſuppoſe that ſome un&#nown Being 
had at firſt laid them all in this round Form. 
P. That muſt have been a painful and 
tedious Taſk, Matho; but even this extra- 
vagant Suppoſition is inſufficient, ſince the 
laſt Force might have diſordered them a- 
gain: For Attraction is as neceſſary to pre- 
3 ſpherical Figure, as to form it at 
rit. ; | TE 
M. I have ſome Conception of what you 
9; but explain it to me a little, if you 
pleaſe, | 
P. Body could not have Weight if it were 
not attracted. 3 e 
M. Surely not, ſince Weight is only the 
Force of this Attraction acting conſtantly. 
P. Water could not tend to the lower 
Cround if it had no Weight, nor change 
the Figure it ſhould at any Time be put into. 
M. That is undeniable, 


Vor, I. F P, You 


The cena P. You might build Water then, or ra- 
ky ther lay it in the Form of a Wall, a Houſe, 


been neceſſarily Water. 
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a Pyramid, any Thing you pleaſe to ima- 
gine; it could not move from the Place in 
which you laid it. 

M. The Thought is ſurprizing; and yet 
there is no denying the Conſequence ! I fee 
Water could not be Water without this At- 
traction: I could mould it into any Figure: 
Nay, I could lay a Quantity of it as high as 


I could reach over my Head, and it would 
remain there. This is all Wonder! What 


ſhould we drink! I thought Water had 


P. All the Water in the Sea therefore, 


or all the Matter in the Earth, might be 
laid in the Form of a flat thin Body, or 
diſpoſed of in a huge Length, or in many ü 
other Ways we might conceive ; and it could F 
never more return to a ſpherical Figure a- IM it 
gain. | | us 
M. You ſatisfy me abundantly, O Ph:lon! WM 4 
that Attraction is as neceſſary to preſerve a ¶ op 
ſpherical Figure in the great Bodies of the U- th 
niverſe, as to bring them into it at firſt. I am 
overjoyed to find this Attraction as univerſal ¶ me 
as it is wonderful. It is falutary to us ſo wh 


many Ways; and a Kind of Preſervative, 1 
think, to the whole Frame of Nature. on 
P. You will I hope have greater Reaſon I the 
to ſay ſo hereafter, | 
XX. M 
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XX. M. Now ſince the Earth is bound- 
ed every Way, and of a ſpherical Figure, 
is it known how large the Globe of the 
Earth is? 11 

P. This is known pretty exactly; but if 
you would be informed of any Thing about 


67 
The ſecond 
Conference 


its Magnitude, you muſt firſt underſtand 


the Names and Poſitions of ſome Circles, 
that are imagined to be on its Surface, and 
are painted on this artificial Globe ; becauſe 
it is by the Help of theſe they have meaſured 
the Earth. 5 0 n 

M. Pray make me acquainted with then; 
have often admired theſe Lines; without 
knowing any thing of their Uſe, 


* 
© 


P. Theſe two Points are called the Pol:s of | 


the Earth ; this here raiſed above the wooden 
Frame is called the Ar#:ick, or North Pole; 
it points to the Pole of the Heaven ſeen by 
us, The other ſunk below is called the 
Antar&ick, or South Pole ; it points to the 
oppoſite Part of the Heavens, which we in 
this Part of the Earth never ſee... _ 

M. You named theſe Poles before, I re- 


member, and ſpoke of the Pole Star: But 


why are they called Poles ? 2 

P. Becauſe they are as it were the Hinges 
on which the Earth, according to ſome, or 
the Heavens, according to others; turn round 
n twenty four Hours, 


F „ M This 


— . — — 
— 4 — —— — — 
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M. This Engliſbih Name ſuggeſts to me 


A their Uſe, becauſe any Thing may be turn'd 


on its Hinges 
p. You will obſerve then that the Poles 
themſelves do not turn round. 
M. So Iperceive by turning round the Globe. 
P. The Line which joins the two Poles Il ! 
is called the Axis of the Earth, \ 
M. I know very well what an Ai 
means, and what the Uſe of it is. 


P. This Circle equally diſtant from both 
Poles is called the Aquator. 

M. The Reaſon of its Name is obvious, Ie 

P. All theſe Circles which you ſee cut Ml © 
the Æquator, and meet at the Poles, are 

called Meridians. * 

M. Why are they called Meridians? 

P. T Word you know hgnifies ſome- MI 
thing belonging to the Mid- Day. Now MW 
when the Sun comes to or Meridian, for © 
Inſtance, he makes it Mid-Day, or Noon, mT W 
us ; being equally diſtant from Eaſt and 0 
Weſt. Ket 

M. I conceive it; and when he goes f, 
ther Weſt he makes it twelve a Clock to e. 
another Place, and fo on quite round : And WW 
ſince, as we have ſaid before, it muſt be by 
twelve a Clock to all Places round the Globe 
in four and twenty Hours, there are many 
Meridians ; for every Place muſt have it * 


own Meridian, which has twelve a Clock at 


a different Time. 
P. Thus 
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P. This Readineſs of yours, Matho, faves Th* 3 
me a great many Words, which I ſhould be 
forced to uſe with ſome of your Age.—— 
We may conſider the other Circles on the 
Globe hereafter, if there be Occaſion : But 
you muſt know that every Circle is divided 
into three hundred and ſixty equal Parts, 
which are called Degrees. 

M. I obſerve indeed the Aquator on this, 
larger Globe ſo divided, as alſo the great 
brazen Circle divided into 4 Nineties. | 

P. You muſt likewiſe know that the Point 
of the Heavens juſt over the Pole of the 
Earth doth not ſeem to move. | 

M. Becauſe, I ſuppoſe, the whole Hea- 
ens ſeem to turn round on that Point. 

P. And therefore they ſeem to turn round 
the Pole-Star, though a little diſtant from 
t. And this you may eaſily obſerve your- 
{lf in the Heavens any Evening: For you 
will ſee all the Stars change Place with reſpect 
to you, except the Pole-Star, which till 
keepseat the ſame Height above you. 

M. T have obſerved the reſt to move 
weſtward; but know not the Pole-Star, 
which I beg you would ſhew me ſome 
Evening. | 

P. I will whenever you pleaſe. Laſtly, you 
may obſerve almoſt the ſame Circles on this 
other Globe, which is called the Cæigſtial: 


For they ſuppoſe the Convex Surface of the 
1 ee ES | Earth, 
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* Theſecond Earth, and the Concave Surface of the Hea, 


> ven to be drviced nearly the ſame Way. 


XXI. Now, Matho, if any Perſon ſhould 
go round the Earth on one of theſe Meridi- 
ans; that is, if he ſhould go over the whole 
three hundred and ſixty Degrees of this Cir- 
cle, muſt he not diſcover the whole Conca- 

vity of the Heaven by Degrees ? 

M. He muſt, by Nerd round the whole 
Earth from South to Nort 

P. That is, would he not diſcover all the 
60 Degrees of the celeſtial Meridian, which 
is over the terreſtrial, one Degree after another? 
M. He certainly would. This is eafily 
conceived from what you ſaid before, when 
you ſhewed me that the Earth was ſpherical , 
from South to North, as well as from Eaſt 
to Weſt: For if a Man ſhould go one De- 
gree forward to the North on the terreſtri- 
al Meridian, one Degree of the cceleſtial 
Meridian muſt ſeem to riſe above the Earth WI 
before his Eyes; and a Degree of it likewiſe Ml * 
muſt ſeem to fall below the Earth behind F 
him; and ſoon ; a new Degree would ſeem 
to riſe before, and another to ſet behind him, 
through all the three hundred and ſixty De- 
grees. This is the ſame Cafe with the Ant 
and the wooden Bowl. * 
P. You make the Application juſtly 5 1 
nough, But from the alen: Elon Elevation of 


the Pole, or of ſome other Star, Mathema- 


I ticians 
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ca 
ticians know very well when they have gone TÞ- ons 


over a Degree of the terreſtrial Meridian 


or one three hundred and ſixtieth Part of the 
whole Circuit of the Earth. And different 
Perſons have carefully meaſured, both here 
in England and in France, how much this 
three hundred and fixtieth Part of the Earth's 
Circuit comes to, their ſeveral Calculations 
agreeing to a very Trifle, Thus, the Fi- 
gure of it being ſpherical, they have diſco- 
vered how much the whole Circuit of it is, 


and given in common Meaſure the greateſt 


Thickneſs of it, or the Length of a Line 
from the one Side to the other, which is 


called the Diameter of the Earth. | 
M. Pray how long may this Diameter be ? 


P. It is little leſs than eight thouſand | 


Miles. 

M. So far, therefore, are we diſtant from 
the Antipodes. | | 

P. We are. "> Sans 

M. This is a prodigious Maſs to be ſuf. 
pendgd in the empty AEther / 

P. Does it yet ſeem wonderful to you, 
tht the Earth ſhould be ſuſpended in the 
empty Ather? | 

M. No; you have corrected my Notions 
concerning that; but I fall inadvertently in- 
to the common Ways of ſpeaking. The mu- 
tual Attraction of the Parts makes the whole 
Weight of the Globe tend inwardly to its 


own Center : So that it is of no Conſequence, 


ES whe- 
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whether the Body be ſmall or great, pro- 
vided this > Fon i be directed to l 
from without. 

„FE, 70 be ſuſpended 3 is an impro- 
per Expreſſion, and ſerves only to miſlead 
our Thoughts, as if Body tended natu- 
rally, and of itſelf, to one Side more thanyto 
another. It is more juſt to ſay, Bodies are 


placed in the ambient Space, than that they 


are /uſpended in it. 
. You told me before, * N 
That toward the Earth was dnumuard, and 


toward the Heaven upward, on whatever Part 


of this Globe we fland. 

P. I did. 

M. And that the Center of the Earth Was 
the loweſt Point , all, with reſpect to us. 

P. It is ſo. 

M. I perceive from what we have ſaid 
juſt now then, that it muſt be ſo on any 
other great Body of the Univerſe. Towards 
its Center is always downward, and its Cen- 
ter mult be the loweſt Point, with reſpect to, 
the Weight of any Body placed on it. 

P. There is all the Parity of Reaſon for 
this, there can be for any Thing, 

M. This diſcovers to me the Foundation 
of my firſt Prejudice : For I thought there 
was an univerſal drwmeard (if J may ſo fay) 
with reſpect to the whole Infinity of Space, 
and an wniverſal upward, that were un- 


changeable : Or wo all Bodies naturally 
tended 


Cofmotheoria Puerilis. 72 
tended one Way. Whereas I now find that Th font 
jronward and upward change, both wit 
reſpect to the oppoſite Sides of the fame 
oreat Body, and with reſpect to the different 
great Bodies of the Univerſe. _ 

P. You are right. Doumward is only a 
relative Term with reſpect to the Center of 
any of thoſe great Bodies : For when a Ship 
fails round the Earth, it would be ridiculous 
to think that your univerſal downward turn- 
ed upward, that is, the contrary Way, when 
ſhe came to the oppoſite Side of the Globe ; 
or that downward and upward rolled round. 
the whole Earth, and the whole Heavens 
too, as the Ship advanced on in her Courſe. 
M. That would be a monſtrous Fancy 
indeed. 25 = 
P. That you may perceive the Abſurdity 
of it more clearly, let us, if you pleaſe, 
ſuppoſe, that there was a Time when there 
was no Body at all in the infinite Space; and 
then try if you can imagine a downward or 
an upward in theſe Circumſtances. 22, 
M. I find I cannot. ——down, —— towards 
what? Or up,. towards what? No; down 
and up are vaniſhed now. 
P. Down and up are not abſolute then? | 
M. Moſt certainly they are not. | 
P, Suppoſe again that only one Body ex- [4 
ited in Nature, as the Earth, or the Sun ; 
will zr and downward begin to appear 
Le 


— 8 


M. Not 
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The ſecond M. Not an univerſal downward and 2 
IS ward more than . There will od 
be a downward with reſpect to the Center 
of this Body, and upward from it. 

P. Imagine there were two ſuch Bodies 
in the immenſe Space: Will theſe give Riſe 
to abſolute downward and upward? 

M. No, though we ſhould ſuppoſe ever 
ſo many. Theſe are nothing in themſelves, 
only mere external Denominations. | 

P. It is ſo ; they are nothing real; and 
it is ſtrange that the Generality of Men ſhould W 
give them a Reality in their own Notions, 

If they were real, they would occupy or be- 

long to the whole Immenſity of Space, and : 
be antecedent to the Exiſtence of Matter, n 
Hence then tell me,. Do Bodies tend natu- 4 
rally and of themſelves to any one Side more I 
than another? OE a 

M. They do not: Here was the Preju- 
dice I laboured under, I now ſee to the Bot- 
tom of it. 8 

P. Can Gravity therefore, or Weight, 
or tending to any Place, or Motion of any 
Kind, belong to the Nature of Body ot 
Matter ? | 
M. I perceive, dear Philon, from this fa- 
'miliar and convincing Argument they can- 
not; and that all theſe (Motion, Weight, 
Tendency) are the immediate Impreſſions of MW 
that IMMATERIAL CA us E, with which 


you haye not yet been pleaſed to acquaint 
| | me. 
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me. But it gives me oreat Satisfaction to The _ 1 
have come at this different View of ſuch an 


agreeable Truth. And if this remains a ge- 
neral Prejudice even among Men, how eaſy 
were it to throw the childiſh Notion of an 
abſolute downward and upward out of their 
Minds? It likewiſe gives me Pleaſure to 
think how acceptable the Diſcovery of this 
Truth will be to my Companions. For 1 
will endeavour to communicate all theſe 
Things to them, and try to deal with their 
Prejudices as you have done with mine, 

P. Your Deſign proceeds from a right Diſ- 
poſition, Matho: There is not a more gene- 
ous and rational Pleaſure than that of com- 
municating Knowledge and Truth to another 
rational Being : Nor can any Method be 
more effectual to rivet theſe Things deep in 
your own Mind, than by caſting about to 
ind out the beſt Way to make others con- 
ceive them. 

M. As to the Method of meaſuring the 
Farth, I have a Notion of it in general : 
The hardeſt Things muſt have a Beginning, 
and become familiar by Degrees : Pray go 
on therefore as you have begun, to tell me 
Things as they really are: Though they may 
be above my Reach, ſomething will till 
{tick with me. Wherefore, 


XXII. Pray inform me how 43 the 
Moon is diſtant from us ? 
P. Have 


Earth's Semidiameter, and the Angle which 
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M. How far may it be! 1 
P. After we know the Length f * 


that ſubtends at the Moon, by two Lines 
drawn from its Extremities to her Center, 
it appears that her Diſtance from us is 
about 60 of theſe Semidiameters, or Any 
240000 Miles. 

M. That is indeed a Journey not to be 
made in the Space of one Night : And in 
the Day-Time there is ſcarce any finding 
one's Way, which is ſomewhat ſingular, But 
how large a Body may the Moon be, if com- 
pared with our Earth ? _ 

P. The Diameter of the Earth is near 
four Times longer than the Diameter of the 
Moon ; which, (among other Methods) is 
known from the Breadth of the Earth's 
Shadow, where the Moon paſſes through it. MY, 

M. That is to lay, three or four Moons n 
might be contained in it at one another's o 
Sides. 
P. You are right. Whence the Face of IN 
our Earth would appear about fifteen. Times 
bigger to a Spectator at the Moon, than the 
Face or Diſe of the Moon (a it is called) 


* to us here. 
M. How 
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M. How can it appear fifteen Times big-T 
ger? It ſhould Ba” ee I think, Kh 2 
or four Times bigger. | 

P. You will naturally imagine fo, Matho, 
till you are better {killed in theſe Matters, 
But here is a Figure of the very Thing we 
are ſpeaking of. This larger Circle, which 
repreſents the Breadth of the Earth's Sha- 
dow where the Moon paſſes through it, 
contains the leſſer you ſee, which repreſents 
the Moon more than three Times ; yet the 
firſf is much more than three Times the 
laſt. 5 . 
Fir I find I was quite miſtaken ; yet I 
might eaſily have rectified myſelf, by ima- 
gining the Figures drawn. 

P. This will ſürprize you more; if a Bo- 
dy like a Dye hath its Side twice as long as 
another of the ſame Sort, it will be. equal 
to eight Times that other: Which may 
ſeen by cutting any ſoft Body into ſuch 
Shapes. | 

11 I have almoſt a Notion how a Piece 
of Apple, or Turnep, might be ſo cut, as to 
make eight ſuch ſmall Dice out of a larger 
one. 

P. I preſume you are not altogether a 
Novice 8 this Work. "0 

M. Not quite ; if this were as helpful as 
projecting Shadows on the Wall. 

P. It is at leaſt as helpful. The Imagina- 
tion is beſt informed from the Eyes: How: 


I | ever, 
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ever, as it is neceſſary you ſhould underſtand 
how this is in general; if you will come 
here at any of your leiſure Hours, we will 
amuſe ourſelves a little with drawing and 
cutting Figures. The Thing will eaſily be- 
come plain that Way, as well as by Num- 
bers. 

M. I will not fail. ——But pray do me the 
Favour to inform me next, how far the 
Sun may be diſtant from us? 

P. I have told you juſt now, Matbo, 
that we find the Diſtance of the Moon, by 
the Help of the Semidiameter of the Earth, 
the Length of which we know: But the 
Diſtance of the Sun is ſo vaſtly great, that 
the Earth's Semidiameter hardly- bears any 
Proportion to it. For thoſe, who tell us there 
is a certain Proportion between them, are 
far from being agreed what it is. Some 
fay the Earth's Semidiameter is about the 
1 5000th Part of the Sun's Diſtance ; others, 
that it is only a 20000th Part of it: But o- 
thers affirm that it is conſiderably leſs than 
the zooooth Part of it. a” 

: M. This indeed is equal to ſaying no- 
—_—_ D 

P. According to this laſt Opinion, the 
Diſtance of the Moon from the Earth is 
not the 5ooth Part of the Sun's Diſtance 
from it. | 

M. Strange! How prodigious muſt the 
Sun's Velocity be then 2 


P. What 
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P. What Velocity? 
M. That whereby he makes a Revolution 

tound the Earth in twenty four Hours. The 

Moon, though ſo much nearer us, requires 

ſtill ſomewhat longer Time. 

P. Cynthia, you know, a delicate Vir- 
gin, cannot be ſuppoſed to keep up with her 
brother Phebus. 

M. I do not want to hear the Poets, but 
the Philoſophers. 

P. Or perhaps it is the Law of theſe Mo- 
tions, that the moſt diſtant Bodies ſhould 
perform their Revolutions round the Earth 
in the ſhorteſt Time. 

M. It is excuſable in me, Ph:lon, to be hi- 
herto ignorant of the Laws of theſe Motions ; 
therefore pray inform me what prodigious 
Force drives the Sun round the Earth every 
Day, though removed to ſuch an immenſe 
Diſtance from it ? 8 

P. You might alſo aſk me, Matho, what 
Force (yet more prodigious) drives round all 
the other celeſtial Bodies; the Stars which 
e without Number, and the ſtarry Frame 
of Heaven itſelf, Theſe are placed at a 
much greater Diſtance than the Sun, and 
perform their Courſe ſomewhat ſooner : So 
that, as I ſaid, the moſt diſtant, at this Rate, 
muſt finiſh their diurnal Revolution in the 
borteſt Time. | 

M. That is, indeed, what I ſhould have 
ed: The Difficulty, I fee, is vaſtly in- 

LCTLreeaſed] 
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ungen. creaſed ! Well, this only heightens my 

- Curiofity and Defire the more: Unraye 
therefore theſe Wonders, and tell me whence 
the Mighty Force proceeds, which thus 
whirls round the whole Frame of Nature in 
the Space of one Day? 


XXIII. P. I could cafily ſhew you ſuch a 
Trifle as this, if you would explain to me by 
what Force this Chamber we are in, and 
even the whole Houſe itſelf, whirls round 
this little Globe I have in my Hand, with 
ſuch Rapidity every Moment. We”. 

M. Why do you put me off, Philbn, in 
this joking Way, which is nothing to the 
Purpoſe? The Chamber does not wheel 
round that little Globe, but you twirl the Wn 
Globe about with your Fingers, while the Wn 
Room and whole Houſe remain immoveable. 

P. If it be ſo here, Matho, IJ am afraid 
you will find it ſo in the other Caſe : For 

conſider, this little Spot you ſee here is our 
Iſland of Great Britain; and let the Win- 
dow there repreſent the Sun. Now Br$tain 
being in this Poſition, or directly oppoſite to 
the Sun, we have Mid-Day ; but as the Iſland 
moves thus to the Eaſt, the Sun ſeems to de- 
cline towards the Weſt; and afterwards to ſet 
beyond the Mountains, as it loſes Sight of him. 
The Motion thus continuing all Night, when 
Britain hath got through the Shadow of the 
Earth, and begins to turn about again 
| 4 
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the Rays of the Sun in the Eaſt, he ſeems The ſecond” 2 


Con ferences ; 


to be riſing in that Quarter, and gradually to 


mount up the Sky, as ths Spot turns toward 
him; till it is again directly oppoſed to 
him, and the diurnal Revolution finiſhed. — 


Now, Matho, is what paſſes in the Heavens 


different from this Repreſentation of the Mat- 
ter which I have given you? 

M. Softly, Philon! the two Caſes are 
uite different, I ſee plainly the Heavens car- 
ned from Eaſt to Weſt, while the Earth 
ſtands ſtill : But here, on the contrary, the 
Chamber and Window have no Motion, 
only you turn this little Sphere in your Hand. 

P. Certainly, Matho, you do not perceive 
the Heavens to move more than the Earth; 


nor the Earth to reſt more than the Hea- | 


tens: Only after ſome Time you ſee that 
the Part of the Earth, where you are, hath 
changed its Situation with reſpe& to the 
beavenly Bodies. Wherefore your Senſe doth 
tot ſhew you either the Motion of the Hea- 
ws, or the Reſt of the Earth, which you 
wand upon. And did not you yourſelf, at 
ur firſt Meeting, ſay, Du wondered how the, 

n moves over ſo large a Space every Day, 
nd yet ſeems not to ſtir out of the Place? 

M. To own the Truth, I find now, I do 
ot ee the Motion of the Sun or Heavens, 
ut :nfer from my having changed Situation 
ith reſpect to them, that they move and 
e Earth ſtands ſtill,  _ | 
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The ſeeonsd P. Tf this be all, would it not be as Ag. 
2 able to Reaſon to infer from this Change of 

Situation, between the Parts of the Earth and 
the heavenly Bodies, that the Earth moves 
and the Heavens ſtand ſtill? 

M. I begin to be ſtaggered. 

P. Where the Informations of our Keule 
are doubtful, we ought to conſider the Rea- 
ſons of Things, and determine according to 
them, leaving the Informations of Senfe > Quite 
out of the Caſe. 

M. That is but reaſonable, if once we 
were certain that the Informations of Senſe 
were doubtful in this Point. 

P. We will therefore examine the Point 
more narrowly. 


XXIV. Wherefore let us fuppoſe that the 
Earth really moves round on its own Axis 
from 22 Eaſt, and that in the fame 
Time in which the Heavens feem to be car- 
ried round from Eaſt to Net: And then 
tell me what Changes would happen from 
this real Motron of the Earth, according t 
the Information of your Senſe ? 

M. 1 cannot indeed be pofitive. 

P. Conſider if theſe are the Changes 
which would happen. The Parts of the 
Heavens towards the Ea would come in 
Sight one after another, while like Parts on 
the M would go out of Sight in the fame 
Manner: Or on the Eaſt ſome _—_— 
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Heavens would always be riſing, and on the Ten 
Malt others always be ſetting; the middle 
Parts moving gradually to the ſame Hand. YT 
And in four and twenty Hours the whole 
Heavens would thus ſeem to riſe and ſet. 

Are not theſe the Appearances we ſhould 
obſerve on this Suppoſition ? 

M. They are fo in Truth. For I per- 
ceive now from what is ſaid before, it is the 
fame Thing as if, the Earth ſtanding ſtill, a 
Man were carried with the like Velocity 8 


from Neſt to Eaſt, who muſt fee the Hea- 
vens and Stars thus to riſe up before, and 
fink down behind him, as you ſhewed me 
when ſpeaking of the Method of meaſuring 
the Earth. I plainly fee that the Earth's 
carrying the Man from Veſ to Eat, or the 
Man's moving over the (immoveable) Earth, 


with the ſame Velocity, and to the ſame 
Hand, could not alter the Appearances of 
the heavenly Bodies ſeeming to riſe as he ad- 
vanced to the one Side, and ſet as he retired 
from the other. 

P. You will eaſily perceive, Matho, ſince 
the Motion of the Earth on its Axis muſt be 
equable and ſmooth, without Succuſſion or 
Jolts ; and fince we ſee ſuch a large Portion 
of its Surface round us, the Parts of which 
are all relatively at Reſt among themſelves, 
and with reſpect to us, who muſt be carried 
along with them: I fay you will eaſily per- 
ccive from thence, that we could * 
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The fend of its Motion no otherwiſe than by ob. 

— ſerving the Horizon (as it is called) where 
the Earth ſeems contiguous with other Ob- 
jects; for all the Changes produced by its 
Motion muſt appear there. 
M. I apprehend perfectly what you lay, 
and ſee the Truth of it. A blind Man could 
not be ſenſible of his being carried along in 
a Coach, or any other Way, unicts it were 
by the Succuſſions or Jolting ; nor a Man 
with his Eyes open, unleſs he perceived him- 
ſelf to draw nearer to ſome Objects, or 
leave others farther behind him : Neither of | 
which Circumſtances can be in the Motion 
of the whole Earth. 
P. Moreover, that the Sun or Stars ſeem 
to riſe higher and higher above us, ought to 
create no Prejudice in our Minds againſt the 
Earth's moving, and their ftanding ſtill; 
for ſince over our Heads is always upward 
to us, they will ſeem to riſe higher in the 
Heavens as we are turned more toward 
them. 

M .This is cafily conceived ; for while the 
Sun is higheſt to us at Noon, he ſeems to be 
mounting up from the Eaft to thoſe that 5 6 
Mat of us, and low ſunk in the Vg b 
thoſe who are Eaſt of us. =! 

P. Well, are not the Changes I named Il: 
thoſe which would appea if the Earth Wi » 
moved, and the . jj ſtill? l 

M. They are. 

| P. Ar 
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P. Are they not the ſame too with 
Changes that — ue 7 T; 

M. They are. | 

P. Could any one the: on this Suppoſi 
tion conclude that the Heavens moved ? 

M. If he did, he would conclude very 
falſely. 
P. But Ps the * really happen 
now, which would happen from the Motion 
of the Earth, can a Man fairly infer from 
ther1 that the Earth ſtands ſtill? 

M. Since you have ſhewed me ſo con- 
vincingly that the Changes, which I ſuppoſed 
would happen if the Earth ſtood till, are 
preciſely tO that muſt happen if it moves, 


am ready to give up the Queſtion. 
P. Let us go a ſtep farther if you pleaſe, 
and ſuppoſe that the Earth moved ſo ſwiftly 


round its Axis, that our Iſland would 4-1 
turn to the Sun (by Suppoſition immoveable) 
every Quarter of an Hour; in that Caſe what 
Motions do you think ſhould we perceive ? 
M. We could then no more perceive the 
Motion of the Earth than at prefent : But 
the Sun and Stars would ſeem to roll over 
our Heads with the Swiftneſs of a Bird fly- 
ing: And the Stars near the Horizon (where 
the Motion muſt be chiefly perceived) would 
ippear to run along the Tops of the Hills 
with ſurprizing Celerity. In which Caſe 
ndeed even our Senſes would ſeem to inform 
s of the Motion of the heavenly _ 
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Thefeens P. But would they inform us truly? 


M. Nay, their Information then muſt be 

the greateſt Fallacy. 

P. Our Senſes inform us, | Maths, that 

the Moon moves to the North with the ſame 

Celerity that the Clouds below her fly to- 

wards the South: They inform us that he 

| Trees, Houſes, and other Objects on the 

| Shore, draw back from the Ship in which we 
Jil | are, while ſhe goes out of the Harbour. 

1 M. Enough, FPhilon, I give up the Point. 

J am fatisfied our Senſes can in no Cafe prove 

to us the Motion of the Heavens; and that 

we are to be determined by Reaſon, and not 

the dubious Appearances from Senſe. 


XXV. ButwhatReaſoncan be given why the 

Earth ſhould move rather than the Heavens! 

P. The Earth perhaps is rooted in tome 
immoveable Baſis. 

M. I do not pretend that hinders it. 

P. And what Reaſon — n, Mat bo, can 
not be given, why one fin > Body, and that 
one of the ſmalleſt, ſhould not revolve on 
its own Avis 1n the Space of twenty four 
Hours, rather than that all the World, in- 
finitely la in Bulk, ſhould be carried 
_ in the fame Time with inconceivable 


—— as being placed at an immenſe 
nce from it: and all this to no other 
— than to bring about the Vici ſituu of 


f 
Light and Darkneſs to this one little Body? : 
M. This 
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ſuppoſing your Chamber-Window and the 
whole Room to be carried round the little 


Sphere, rather than that the Sphere itſelf 


ſhould be turned to the Light. | 

P. Let any Perſon, Matho, who contends 
that the Earth does not move, fay, whether 
it receives any other Benefit from this whirl- 
ing round of the whole Heavens, than the 


enjoying the Vieciffitude of Light and Dark- 


neſs every four and twenty Hours. 

M. I ſee no other Advantage it can be 
ſaid tq receive. bak. 

P. But if the Sun alone could procure 
it this Advantage, by his revolving about it 
every Day; to what Purpoſe is it to bring in 
ſo many huge Bodies to perform this Effect, 
which do not contribute one Jot towards it ? 

M. As this would be quite ſuperfluous in 
Nature, ſo the Suppoſition ſeems to be very 
unnatural. | n 

P. Wherefore, ſince they cannot ſuppoſe 
fuch a diurnal Motion in the Sun alone, 


withaut ſuppoſing the whole Univerſe to be 


at once carried round; it is certainly more 
reaſonable in every reſpe&, to acknowledge 
the Rotation of the Earth on its own Axis, 
than to raiſe ſuch an Infinity of Motion 

through all Nature to no End. 35 
M. This is really ſo abſurd, that one can- 
dot help conceiving an Indignation to hear 
that it is contended for: And I ſhould think 
G 4 the 


M. This really would be ſomething like Thom 
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Ganges, the Opinion muſt have on revailed at firſt, 
S—becauſe Men were ignorant how ſmall a Body 

the Earth was, and of what Figure: 70 
as a ſpherical Figure i is moſt P. per for ſuch 
a Rotation round an Axis, it * de- 
ſigned for this Motion. 

P. And that it is more ſpherical or pro- 
tuberant about the Equator, and flat towards 
the Poles (which I obſerved to you | before) 
is owing to this diurnal Rotation : But we 
muſt content ourſelves with barely mention 
ing this Particular at preſent. 

M. And yet I have ſome faint Notion of 
what you ſay: For if we again imagine the 
whole terraqueous Globe to be fluid, I plain- 
ly ſee it could not thus roll round on its own 
Axis, without ng or fwelling a little to- 
wards the Middle: And ſince the dry Land 
follows the Figure of the Ocean, or fluid 

Part of the Globe, I can eaſily allow that 
the whole terraqueous Globe muſt have ſuch t 
a Figure. 
P. This is helping yourſelf to right Con- 
ceptions of this Matter, from a Cicum- , 

ſtance I had forgot. h 
NM. I fancy too I now ſee the Reaſon 
of a Particular, which you mentioned before; 
but left the Explication of it ll. a more f 
proper Time. Tl 

P. Pray put me in mind of it. k 

M. You ſaid the Weight of the ot Is 


Tracts of Mountains on 1 ſeveral Parts * 0 
the 
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the Earth, muſt balance each other.. Now Tha — 
if the Earth had ſuch a Bunch on one Side .. 


without any Thing to balance it” on the o- 
ther, the Motion I conceive could not be 
ſmooth and equable, but anegual and Hab. 
bling. Unleſs our Tops were rightly ba- 
lanced and round, we could never get them 

to go ſmooth, or pin, as we call it. 

P. Your Diverſions, Matho, are nee 
ly of Uſe to us. If the Earth had ſuch an 
Excreſcence on one Side, without any Thing 
to poiſe it on the other, that would diſturb 
is ſpinning on an Axis, and at laſt ſpoil 
the habitable Globe. Take a Ring with a 
ſmall Stone in it, and give it a ſmart twirl 
on a ſmooth Table, ſo that the Stone may 
be about the Equator or middle of the Rings 
Motion, and you will find the Ring will 
not whirl round with the Stone in that Po- 
ftion ; but the Stone will riſe up till it be in 
the Pole of the Ring's Motion, and there it 
will keep. But if there were a like Stone 
on the other Side, they would both keep to 

e Equator, becauſe of their equal centri- 

— Force, as it is called. | 


XXVL M. You mentioned alſo another 
Particular lately, when ſpeaking of the ſphe- 
ncal Figure of the heavenly Bodies, which 
kems {till to ſhew. us farther how natural 3 it 
s that the Earth ſhould have a diurnal Re- 
'olution on its Axis, and not the whole 

2 | Heavens 
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Sun, has hitherto hindered the fame Obſerva- 
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P. en 6 
AM. You ſaid m of tbr ah Bade 
and amang this the dun 1 0 are alway: 


turning. OD end cefrvely al 
their different Sides; — it bs ſo, why 


ſhould not the Earth turn round likewiſe a 
its Axis, rather than all the Heavens keep 
ſuch an eternal whirling to ſave it the Trouble: 

H. It is very opportunely remembered, 
Maths; for Jupiter, the largeſt of the Pl- 
nets, and far ſurpaſſing the Earth in Magnis 
tude, is 7 to roll round on his Axis 
in le than ten Hours : Mars performs 4 
Revolution an his Axis in the ſame Time 
nearly as our Earth; and Fenus in about 
twenty three Days, as has lately been dif 
covered : Though Saturn's great Diſtance 
from us, and Mercury's being too near the 


tion from being made upon them. Now lay- 
ing aſide all the other Reaſons already men- 
tioned, it is perfect] y agreeable that the Harth, 
which is "elf one of the Planets, ſhould 
have the ſame Motion as. the reſt of them 
have (as far as our Obſervations can reach; 
and that too a Motion ſo neceſſary to the 
Nature and Condition of a Planet. Nor i 
it leſs abſurd in us, the Inhabitants of this I | 
Globe, to contend that the whole Heavens i 
ſhould —_— round in * , 
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o anſwer its Neher. rather than allow 


in the Inhabitants of the Planet Fupeter (if 
any ſuch there be) to maintain that the 
Heavens muſt roll round that Planet in ten 
Hours, that all its Sides ſhould enjoy the 
Light ſucceſſively, rather than grant that 
their Habitation ſhould have ſuch a diurnal 
Motion. e eee eee 

M. And yet they would have the ſame 
Reaſon to contend for the one, as we have 
to contend for the other; ſince Jupiters 
rolling round on his Axis in ten Hours would 
make the whole Heavens appear to them to 
turn round in that ſhort time, juſt as they 
ſeem to us to turn round in four and twenty 
Hours: Though it is plainly impoſſible that 
one and the fame Revolution ſhould be per- 
formed in twenty four Hours, and in leſs 
than half that Time. | 

P. You tun the Parallel between the two 
duppoſitions very exactly, and might ſtill go 


farther : For to a Spectator on the Planet 


Mars, the Revolution of all the celeſtial Bo- 
dies would ſeem to be performed in about 


Conference: 


the Globe itſelf to move; than it would be: 


0 


twenty four Hours; and only in almoſt as 


many Days to one carried round on Venus. 


lu ſhort, if all the Planets turn round on 
their Axes in different Times; the coleſtial 


Bodies, though unmoved, would ſeem, to 


opectators placed on theſe Planets, to revolve 


nas many difterent Times, Nay, if * 
: 2 ay 
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wyw while-others really turn from Weſt to Eaſt 
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Body rolled on its Axis from Eaſt to Weſt 


the dun and Stars, to the different! 
would appear to turn from Welt to: Faſt 
and the IP: * at one n che fame 
XXVII. . JI am faticied Skid this Va 
riety of Caſes, that the Senſes are bad Judges 

of the reality of motion. But ſome Things 
you ſaid _ now raiſe my Dy _ 
great Degree. 
. What are — N ett 116 [1110 

M. I would — Wee in 4 fit 
Place, why the Planets perform their Revo 
lutions or their Axes in ſuch different Times, 
without any Reſpect, it ſeems, to their Mag- 
nitudes; as alto, if it be yet diſcovered how 
much higher the Earth is about its Equator, 
than at the Poles; and if Jupiter, which 
rolls round ſo much ſooner, n = Equa- 
tor thus raiſed? - oo 

P. It will be proper, Maths, to dey; 
the Conſideration of theſe Ni iceties for lome 
Tame, i: 955; 
M. Let it be ſo FOR But as you have anne 
Mention of ſeveral Planets, which, as far as! 
can gather from your Words, ſeem to be of 
the fame Nature with our Earth, which you 
alſo called a Planet; and as you ſpoke 0 the 
Diſtance of Saturn, the Magnitude of Fufs- 
_ and the Nearneſ of Mercury to the Sun, 
8 pray 


Coſmotheoria Puerilis.. 
ray explain this Matter more fully. Ag The ferent 


zine they muſt be very entertaining; eſpeci- 
ally, ſince you ſpoke as if it were not impoſ- 
ible that the Planet Jupiter might Thane 
ſome Inhabitants reſiding on him. 

P. To ſatisfy you in ſome Sort, 1 thall 
ſhew you, in few: Words, the true Conſtitu- 
tion of what is called the Solar or Planetary 
gem, and give you a Scheme of it, done 
by a careful and curious Hand, which will 
make the Thing more intelligible than Words 
can do, 

M. I am glad of "that; for, as you ob- 
ſerved, the Tnagination 16 600 informed from 
the Eyes. — 

P. In the Center of the whole Syſtem 1 is 
the Sun himſelf, which, notwithſtanding the 
diminutive Appearance he makes to us at this 
Diſtance, is an immenſe Ocean of Heat and 
Light. Next to the Sun is the Planet Mer- 
cury, which performs a Revolution round 
him in about three Months time ; for Mer- 
(77's Motion is more ſwift than that of a- 
ny other Planet. As he never removes far 
from the dazling Light of the Sun, it is 
difficult to get a View of him ; yet ſome- 
times he is ſeen as a dark Spot on the Sun's 
Diſk, as he paſſes betwixt him and us. A- 
boye Mercury | is Venus, which makes a fine 
Appearance in the Heavens, ſeeing to dart 
aſtrong and beautiful Light. She * 

1 


E 9. is ao 


theſe Things are quite new to me, Iima- A NS - 


1 


94 MATH O: ro, The 
ber Circuit about the Sun in two hundred 
Mul ewentysfive Days, or ſeven Months and 
a half nearly. Next to Ven is our 
which together with the Man, as an A.. 
tendant, completes its Courſe round the Sun 
in the Space 'of a Year, in which 'Time the 
Moon revolves about it, as a Center between 
twelve and thirteen Times. Above out 
Earth is Mars, being the fourth in ode 
from the Sun, and takes up near two Vean, 
or ſix hundred and eighty ſeven Days in 
moving round him: For the Motion of the 
upper Planets becomes always flower. A 
a great Diſtance above Mars is Fupiter, the 
ſtatelieſt and moſt majeſtick of the Planets, 
He hath four Moons, not unlike ours rolling 
about him, one without another; which, 
conſidering 'the ſhort Duration of their Re- 
volutions, afford a delightful Spectacle, and 
conitant Variety of Appearances to a Specht. 
tor there. This Planet requires little lels 
than twelve whole Years to complete his Pe- 
| riod round the Sun. Laſt of all comes Sa; 
4.) turn, and cloſes up the planetary Chorus ; for 
4. his exterior and ample Orbit ſurrounds them 
141 all. As he is the remoteſt from the Sun, he 
1 incloſes the Syſtem with State and Dignity, Wl ; 
14 having a miraculous Sort of an Arch or King 
110 about him, in which he ſeems to hang 
a! pendulous; and without that Arch are fe 
1 Moons, which attend him through his whole 
| | | Courſe, as the Moon does our * 
IH 2 Otion 


2a ©, 01 guns comm. 
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Motion of 'this Planet being the {loweſt of Ti e 


een 
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round the common Center of the Planets, 


it is twenty nine Years and near an half. 


Theſe are the entern Bodies that make 
up the Solar Syſteth ; and, as T faid, this 
Scheme will © repreſent to you their Ordet 
from the Sun, and the Orbits, as well of 
the ſix primary Planets, as of the ten Moons, 
or ſecondary Planets, which are alſo called 
Satellites. You have likewiſe marked on 
the ſame Sheet their periodical Times, and 
the Proportion of their Diſtances from the 
Sun, with other Particulars neceſſary to be 


known, which I would adviſe you to im- 


print on your Memory; for every Thing in 
this Syſtem is Proportion and Regularity. 

M. I ſhall endeavour to obey you. But 
theſe ſeventeen Bodies are but a ſmall Part of 
thoſe Lights we obſerve in the Heavens. 

P. And but a very ſmall Part of them 


too : For beyond the Limits of our planetary 


World, and at an immenſe Diſtance with- 
out the Orbit of Saturn, are the fixt Stars, 
which you ſee ſparkling in a Winter Even- 
ing, with ſuch various Splendor and Mag- 
nitudes. | 


M. How pleaſant muſt the intelligent 


Contemplation of theſe Things be, when the 
bare hearing of them, and looking on this 
Diagram, throws me into ſuch an Extaſy of 
Wonder and Delight! But here again I muſt 
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beg a Reſpite of you for ſome Days, till I di 
Veel a little i in my Mind theſe different Par. 
*Y Gn lars: Leſt the Novelty and Variety ſhould 
make me either confound, or quite loſe them, 
Pe. You call the renewing of your Tail a 
— pite from it: But I willingly conſent to 
at I had deſigned to have aſked * 700 


if you had not prevented me. 
it 


/ | 


96 


* 
— . : y 
* 5 * # $$ 4 8 " 1 


en * e 


4 
1 
* Third CONFERENCE. 


0efions againft al Hartal Matten * ab 
Earth on its Ants anſwered. De diffe- 
_ between abſolute and relative, true 
parent Motion, familiarly explained. 
7 ho * Magnitude of the Sun in reſpect to 
Earth. ' A Reaſon why the Sun ſhould 
be ſo big. The Arguments which fhew the 
annual Motion of the Eartb. How that 
Motion is known by the Stars in the Night 
Time. That the great Changes in Nature, 
with reſpect to us, are owing to the diur- 
nal and annual Motions of the Earth. How 
the Viciſitudes of the Seaſons, and length-. 
ming or ſhortening of the Days and Nights 
are cauſed by theſe two Motions. nl woe 


0, 


XXVIEL, 91 am glad, Maths, to ſee you The 


lie wc Subjects we were upon in our laſt 


Converſation ?£ 

M. Extremely well ; for I think I enter 
nto the Reaſons of Things pretty exactly, 
and have got by Heart what only Ta 
Memory. 
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Tha Get P. Have you no remaining Doubts con. 
1 cerning the diurnal Motion of the Earth o 
its Axis? 

M. I went away! 0 Know full of i; 
and am ſtill fatisfhed of the Reality of thy 
Motion; but was not able to ſatisfy my Com. 
panions, o as to 8 them . to 4 

F. Why ſo? k 
1 A, Ie blerved; OY We Act 2. 
LS it falls doun juſt at our 
Fer again But if the Fu whirled ith 
ſuch Rapiity ty from \ wh Eaſt, the Par; 

h the Stone was thrown up, wk 

be carried a conſiderable Way eaten whit 
the Stone is in the Air; ſo that it would fl 
— Bu Yet of the Part from whence t 


"= This is a very common Prejudice, and 
pardonable in young People. 

M. From yo I raiſed ſome ollitt Dis: 
culties to myſelf; as why the Birds when 
they fly do hot ſeem till to be carried wel 
watd, par 5 the Earth moves ſo ſwiffp be 

w them the contrary Way. 1 have | 
phe if I run with, ſome Viekas 1 
Breeze always meets me in the Face, thouy| 
there be no Air ſtirring: Whence I thi 
there ought conſtantly to be a ſtrong Wit 
from the Eaſt, while the place we'are in! 
Tock from the Weſt with ſuch Velody 
theſe Difficulties could be eaſily remove 
I hould 


ol > & 


FOO — 
Iſhould be able, I think, to deal with my 
Aduer ſaries. 


P. Before chey can be removed, you muſt eee 


1 . 
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— | 


underſtand a centain Maxim in Philoſophy, 


which is, "That a Body placed any Where, Par 
takes of the Motion of its Place. 
M. Explain the Maxim by an Example. 


P. If a Sbip be under Sail, and move 


imoothly along, the ſeveral Motions of Peo- 
ple below Deck, or walking above, are per- 
formed in the ſame manner, as if the Ship 
ſtood ſtill. 

M. This 1 anderfiend talerably well ; for 
though I was never at Sea, yet I have been in 
a Ship while ſhe was going out of the Har- 


bour : But ſtill it does nat ſatisfy me. I 


think it ſhews rather, that a Body, which 18 
contained in a Thing, 
tion of that Thing which contains it; be it 
is vow or trhagyer elſe we pleaſe to 


kes of the Mo- 


How can the Barth he ſaid to:con- 


up the Stone, or Bird, which is in the Air? 
Or how can it be the Place of theſe, when 
gu te . 2parated from it? Ep 

P. You are hard to pleaſe, I find : But 
— this will not do, let us come to 7 
ſtance. —Suppoſitions, you know, coſt no- 
thing ; and, provided they be not impoffi- 
de, we may make them at Pleaſure, in or- 
ter to reaſon from them. 

M. This I have abſerved from fame Sup- 
foluions you have * ke: D 
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— XXIX. P. Suppoſe then chars wh a 
uin, like the Floor of this Chamber, moving 
ſmoothly along the Ground, which you may 
alſo ſuppoſe to be level like a Bowling- green; 
and we may imagine this Plain to be extend- 
ed to any Breadth we have a Mind. Let u 
likewiſe ſuppoſe, that a he ny is carried along 

upon it. 
M. l ug to ſee the Event of this Supps 
ſition. + 
of You will eaſily allow that the Prop 
would leap, and perform all its Motions on 
this Plain, in the fame en as if it had 
no Motion. 
MM. Certainly; for it is the ſame Thing 
as if ſhe were on the Deck of a Ship. 
P. I ſhall go on then with the ſeven 
Caſes of my Suppoſition, without expecting 
your Aſſent, or Diſſent, till I have done: 
And then you may give me your Judgment, 
M. We ſhall, indeed, fave Words by that 
Means, 
TH | | P. If the utmoſt Extent to whkiet 6 
{il Animal could leap was two Feet, it *could 
1 leap ſo far on the Plain, whether that 
= moved, or ſtood till. Imagine now the 
ol Creature to jump two Feet in a Direction 
1 preciſely oppoſite to the Direction of te 
[if moving Plain, and that the Plain moved juſt 
h two Feet in the Time of the Frog's Leap, 


ll or while nr Here 7 it me 


- 


dent that-the Frog, taking its Leap the con⸗ The third 


Conferences. 


trary Way to the Motion of the Plain, would 
reach two Feet from the Place it ſtood on: 


But by Suppoſition, the Plain moves juſt as 


much the contrary Way. If therefore there 


| were a Hole in the Plain juſt where the 


Frog was to light, it would fall on the fame 
Part of the Ground, over which it ſtood 
when it began to jump. This is the firſt 
Caſe. Suppoſe now it jumps the other Way, 


or in the ſame Direction with the Motion of 


the Plain; it will then likewiſe reach two 
Feet from the Place it ſtood on, and the 
Plain moves two Feet the ſame Way in the 
ame Time: So that if there was a Hole in 


he Plain where the Creature was to light; 
it would fall on the Ground four Feet from 
the Place above which it began its Leap. In 


the firſt Caſe, the yielding, or contrary Mo- 
tion of the Plain, when the Animal puſhed 
it to begin its Leap, has ſuch Effect, that it 
carries the Creature as much backward, as its 
own Effort carries it forward : So that with 
Reipect to the Ground below the Plain, it 
neither moves backward nor forward ; nor 
has its Jump any other Effect, than if it had 
kapt perpendicularly up, and fallen down a- 
gain. And any one, not carried along, but 
obſerving the Motion of the Animal, with- 


out attending to that of the Plain; would 


imagine that it roſe, and fell back perpendi- 
cularly. In the ped Caſe, the conſpiring 


3 Motion ? 
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—_—_— Musen of che Plain carries it tete 
D borward, with Reſpect to the Ground be. 
low, as its own ſingle e 

M. Pray let me ſpeak à Word. 

P. That is againſt Conditions. 

M. One ſingle Word, to tell you that 
conceive this, Sa have obſerved, when tome 
of us have been in a Boat, and rowing againſt 
the Stream with all our Might, all we could 
do was only not to be carried down, but 
keep oppoſite to the ſame Part of the Bank 
of the River: But if we-rowed don with 

1 we made Way at a great Nur 

ve done. 

P. Let us ſuppoſe in the third Place, that 
the Frog jumps to a Side wich ReſpeEt w 

the Direction of the Phin's Motion, or two 
Feet ſtraight outward ; and imagine thaton 
the Ground below, from the Part over Whici 
the Creature makes its Leap, - there is 1 
Square deſcribed for two Feet outward, to 
the fame Side. The Animal will leap ſtraight 
outward, to a Point two Feet diſtant ; and 
10 that Point is, in the interim, - catrled; two 

i 1 Feet downward, by the Motion of the Nah: 
it | 80 — if there were a Hole at that Point, 1 
vil would light juſt in the oppoſite Angle 
ww the Square on ihe Ground; and — 
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11:4 fore, while it jumpt ſtraight outward with 
1 | Reſpe& to the Plaid, have always been above 
| | the Diameter, or Diagonel of tho 1 
4 with Reſpect tothe Ground, | 


M. 
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1 Then you may 5 on by. yourkell, 
2 
M. You'll own it is worth your while 
to bear me, + I can; ſhew this by a Piece of 
Paper 91 along another Piece of Paper; 
and that by drawing a Line ſideways on the 
ul Paper, and a Square below that on the 
Paper, as a ren to be done on 
the Ground, a. Creature, that moyed from 
End to End ad ol the — ſhauld move from 
Angle to Angle of the Square below. 01 
not gh htly apprehend it ? 
You: do indeed. In the laſt Place then, 
et us imagine that the Creature Jumps 
pendicularly up, and that the Time or Bu- 


a of ch Lap in the lame as before. tt 


muſt fall down. again on the ſame Part from 
which it raſe, as well when the Plain moyes, 
s when jt ſtands ſtill: For in the former 
Cs, its Diſtances on the Plain were the 


fume, as if that had been without any Mo- 125, 


ion: But this Place it alights on now is car- 
ied down two Feet, while the Animal is 1 
the Air: And if there were a Hole the 
yould fall on the Ground two Feet. be 
the Place from above which it roſe. Wick 
* to the Plain, therefore, its Motion 
— e Area 4 40 
b to * it is ſuch a 

H 4 Curus, 


a e be a ſe | 


| . | 
. Ea 1 


; 1, Curve, as a Frog commonly deſcribes, when 
i leaps upon the Ground. Now, Mat 
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you are at Liberty to — 


reer conceive this well enough; 
but am ſtudying to find out ſome” Way to 
repreſent the two different Appearances of 
this ſingle Motion. Sup os E the Plain 
moving on the ſame Level with the Top ofa 
Wall, and that you were on the other Side, 
not ſeeing the Plain moving along, but only 
the Animal as it mounts up and comes down; 
though it comes down on the ſame Patt of 
the Plain from which it roſe, © you would 
wat. that it jumpt along the Wed of the 
P. Youare right : The Ck Motion mul 
make a different Appearance to one carried 
along with the Plain, and to another ſtand- 
ing on the Ground. Imagine now, there 
r no more a Plain in all theſe Caſes, but 
that the Part the Animal ſtands on 

ba the ſame Motion the Plain was N 
ed to have; and the Diſtances on the Grund, 
and the Places of alighting, will be the fame 
as before, The Creature would either fall 
on the Place immediately below where it 
ſtood, four Feet downward ; move above 
the Diagonal of a Square; or fall two Feet 
below, as in the ſeveral Suppoſitions above. 
For the Exiſtence of the Plain hath no EF 
fect on its Motion while it is in the * | 

6: J. 
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. I am . ſatisfied about every Par- 


up all in ſo few Words, the Thing ſeems 
ſcarce credible. I am ſute I could not have 
underſtood it, without the ene PPE: 
tions you have made. 

P. Hence you will perceive what 1 is to be 
ſaid to the Objection of a Stone thrown ru 
pendicularly upward. | 

M. J perceive, though it riſes and falls} per- 
pendicularly, with Relation to the Ground 
yet, abſolutely ſpeaking, it is carried along 
with the Earth all the Time, or partakes of 
its Motion to the Eaſt ; juſt as the Animal 
was carried along with the Plain, becauſe it 
took its Riſe from that when in Motion. 

P. You will likewiſe eaſily conceive, if 
the Stone be thrown eaſtward, or weſtward, 
(that is, with, or againſt the Earth' 8 Moti- 
on,) it muſt ſtill be carried Eaſt ; unleſs we 
ſuppoſe the Force, with which the Stone is 
projected, ſuch, that the Projection ſhould 


carry it as mul Weſt, as the Motion of the 


Earth carried it Eaſt. Then — 
ing, the Stone would neither move nor 


Weſt. And if the Stone were with 
ſtill greater Force, it tall rely move 
weſtward. 

M. I underſtand ; for if in the firſt Caſe 
above, the Jump of the Frog had been three 
Feet, in the Time that the Plain moved 
two, the Creature ſhould have fallen on the 


Ground 


Phe 
Conference 


an of this; nevertheleſs, 'when you ſum — 5 


06 Mr Hd: be 


The thirs — «Boot beyond the Plgee abave which 
sade the Leap. I underſtand hkewiſe, if 
the Stone is thrown. neither with, nor againſ 
the Earth's Mation, but to 8 Side, that ig 
ſouthward or northward, that in the Time 
it is carried South or N orth, with Reſpect to 
the Earth, it will alſo, by partaking of the 
Earth's Metion, be carried eaſt ward; ſo that 
abſolutely ſpeaking, it will he carried South- 
caſt, or Nerth-eaſt, as where the Frog mo. 
edabore the Diagonal af A Square. U Mt 
P. Nor will you find it difficult” to con- 
ceive how any other Proje&ule, a Bemb, o 
Canon ball for Inſtance, muſt partake of 
the Motion of the Earth, in whatever Di. 
rection it is projected. 
M. I perceive een all thek: 
Caſes. The Ball, or Bomb, by partaking of 
the Earth's Motion, is thrown to the ſame 
Diſtance, and hits the Mark. in the ſame 
Manner, as if the Earth did not move: 8 
that ſuch Infarces as theſe can be no longer 
any Olyection to the Earth's Motion 
11 P. As to your next Difficulty then. 
'| 8 | M. There is ſomething that occurs, 2 
1400 5 what we have been ſaying juſt now, which! 
I! ; 4 would willingly firſt ſpeak to. 
i P. What i 1s it? | 


| RXXL M. Len a with myſelf, 
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bow really diſtinct ab/o/ute and relative Mor 
tons are; and yet how — 
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times to diſtinguiſn 


ons, Matho, make their Semſe; and not Regbn, 
judge of the Reality of Motion: But let me 
know, by an e where: yore Ditficul- 
71 In chakifhatc eee now of 
a Body pr qiecfed to the Ma, with the | 
Celerity the Earth is carried to the Baſt, we 

ſhould fancy it to move very ſwiftly to the 


Vt, and be ignorant, in the mean while, 


we ourſelves were 2 n Wages 
that Celerity to the Eat. 

P. This is no mote than what you _— 
{elf obſerved» before, when you ſaid you 
were fatisfied' from a Variety of. Inſtances, 
That the Sevſes are bad Fudges of the Reality 
of Motion. 

M.. This I ſaid, ang am fill bind of 
t; and that we are to judge of real Motion 
by Reaſon, and not che e dubious Informations 
of Senſe. . But I would know the true Dif- 
rence between real and apparent Motion, 
by the Help of which Difference Reaſon — 
liſtinguiſh between them. | 

oY Difference in few Words is this; 
a may a to move without any 
Force nps pon it; that is, the Diſ- 
lance between it and other Bodies may be 
changed, without its receiving any Impulſe 
to make it change its Place: But a Force 
muſt neceſſarily be inpreſſed to put a ä 
2 


the one from the other. ee 
P. Thoſe who confound theſe two dae. 


6 
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was impreſſed upon it; would it move, do 


Force to put it in Motion. 


I. Theres eee ins 1s 0 
Motion, there muſt be real Motion in ſome 
of the Bodies? | 
Pr. Certainly; for if ul the Bodies in the 
Univerſe were A- Reſt, the Diſtance between 
any of them could not be changed, unleſs a 
1 „ on fome.of dn at 


M. And on the contrary, ee ther 
is real Motion, there muſt be a relative Mo- 
tion, or Change of Diſtance: +  . 

B. That doch by no Means follow. 

M. Pray ſhew hs ans it can be other- 
wiſe : For I think they muſt neceſlarily ac 
company each other. _ 


P. Imagine there was bus © one Body in 
Nature, as our Earth, and that no Force 


you think, in that Caſe? 
M. It could not without ſome external 


P. Imagine then that ſome Mzighty Hand 
impreſſed a Force upon it; and tell me what 
the Effect of that Force would be? 

M. It would certainly be moved, whether 
any other Body exiſted or not, the Diſtance 
between which and it mi ght be changed: 
For it is Nonſenſe to ſay That a Force in- 
preſſed and no Force aeg ſhould both i: 


yore the ſame Effect. 
P, You 
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P. Yeu are right Mathe: Real Motion t 2 L 
F doth not depend on Change of Diſtance; 1 

the Exiſtence of another Body; though re- | 
lative Motion doth. - For take it thus; IL 
magine that two Bodies only were created 
in Nature, and a Force impreſſed on one 
of them ſufficient to move it with a certain 
Degree of Celerity; you know it would 
move on without End in the immenſe „ 
and with the ſame Celerity ſtill. 

M. You have already ſatisfied me of chat. 

M. Suppoſe then, after any Time, that 
the Body, on which no Force was impreſſed, 
were annihilated,” or removed out of Exiſ- 
tence, by the fame mighty Power that created 
it; and tell me then, would the taking away. 
of this Body deſtroy the Motion of the o- 
ther ? 

M. No more than Ge a Ball of 
the Billiard- Table would hinder yy Com- 5 
panion's from moving upon it. | 

P. Or ſappoſe the Body to be padde 


gain; would the fit Body begin to move 


ue. ?» Or would it move, or not move, 
according to the Exiſtence or Non-exiſtence 
of the other? 
M. 1am convinced of the double Abſur- 
lity ; either that a Body ſhould begin to 
move without a Force impreſſed, .or ceaſe to 
move without an Obſtacle. This indeed i is 
extremely pleaſant and — DOGS 


P. Sup- 


e 
4 
* 
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P. Suppoſe again chat only, dur Earth and 
S Moni, abd that ihe Men rolled 4. 
bout the immbvenble Earth at the fame Diſ- 
tance as at preſent: Here is both real and 
apparent Motion, becauſe the Moon is ſue- 
ceflively appoſite to the different Sides of 
the Earth: But if we ſuppoſe. the Earth ſo 
to be turned round on its Axis, as to keep 
the ſame Side always expoſed to the Moon, 
this will take away the relative Motion ; 
Vet it would be fooliſh to maintain, thatyiv- 
ing a Motion to the Earth on its Axis took 
away the Motion of another Body. 

M. It would be a new Kind ef Ab- 
ſurdity to affirm that, if beth of them moy- 

ed, neither of pans move. 
3 AS Again, that only twWo Bodies 
rs exiſted —— and that — of them 
were put in Motion with the fame Celetity, 
and in the fame br parallel Directions, and 
there will be real Motion in both-thefe with- 
out Change of Diſtance, or relative Motion. 
The ſame alſo might be:ſhewn of any Num. 
ber, or Syſtem of Bodies]; if they were 
Parallel Directions, and er 


= . eo of 


— 

4 Bird while Aae in 3 
which ſeems, I think, more difficult thun 
the former. wi 
| , On 


Df 822 


e Phils | 
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M. They 
6 it by the Motion of theit 
with which whe ſtrilte agaimſt the 
Fot if 'yot inves; a ſingle Feathet 
ſwiftly you will find the Air make a confic 
derable Reſiſtanee to it, as I Have often 
ried. But my Diff culty is not concerning 
their Flight, but how they of the 
Motion of the Earth, and are carried round 
with it, „ and ene ſe. 


P. Well, it is cf to oohbelve that Birds 
partake of the Motion of the Earth, even 
while they are in the Air; as much as che 
Frog did above the moving Plain. 

M. 1 ſhould allow that it might be ſo, x 
the Flight of a Bird was fach a Motion as 
the Leap of a Frog; but it reſemibles more, 


and fly * 
Wings, 
Air: 


ter they take their N/e from the Ground, 
they move faſt or flow, as they have a Mind. 
And I have often obſerved a Ni ſeem to 
fand ſtill a confiderable Time, without hov- 
ing his Wings at all. | 

P. Tell me, Matho, We e the Fills 
of the dea carried round by the Motion ef 
the Earth ? 

M. They are'catried round in the Water 
al the Sea. which E the 


Motion of the Earth. 
-Þ: How 


111 
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in dhe Alt] a 


I think, the ſwiming of a Fiſh * For af. 


; * 
\ \ . 
: 


- | 
. 
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* 
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ee P. How comes the Water of the Sea to 
. wx be /carried round by the Motion of the ſolid 
Part of the Earth? For if you take a ſhallm 

Veſſel, not full of Water, and move it to 

one Side with no great Velocity, the Water 

will flow) over the Brim of the Veſſel the 
contrary Way. Whence, as the Earth be. 

gan to whirl ſwiftly caſtward, the Water of the 

Ocean ſhould not have taken the Motion, but 

have flowed weſtward, till it had been ſpread 

all around the whole Surface of the Globe. 

M. I ſuppoſe, when the Earth firſt re | 

ceived its diurnal Motion, the Force which WT) 
produced that Motion was impreſſed a Wt: 

well on the fluid, as on the ſolid Part of ; 

the Globe; ſo that there could be no Ha. 1 

'zard'of the Sea's overwhelming the dry Land. the 

P. YoTare certainly right; it was as e. Na 

fy to impreſs the Motion on the one Part J 

the other: And without that the Effet nc 

could not. have. been completed. Beſides 2 . 8 

dreadful Commotion and Uproar muſt have Wit li 

enſued on the Face of the Earth, whilſt the P 

Waters daſhed with inconceivable F ury, 9» e! 

| gainſt the ſolid Prominencies and Sides of iſ t 
| | Mountains. But if we were willing to-ſup- Rigs 
EZ poſe all this Tempeſt, the Event muſt at laſt Wk De 
| — been the ſame as on your Suppoſition. Wl 1 
AM. That I do not underſtand ; Pray ſben tively 
me how it might have been? 18 


P. It is not indeed to our . 8 


but as it may give you fuller Notions of theſt 
| | Thing, BW Ve 


ae Puerilis. 


Things, I ſhall endeavour to obey. you. 
Though the Water of the Sea mult at firſt « 
have: been put into a terrible -Commotion, 
and ſpread round the Face of the Globe, 
it would gradually have taken the Earth's 
Motion, and at laſt been carried round with 
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equal Celerity. And being then relatively 


atReſt, it would have ke the lower Parts, 

nd formed the Ocean as at preſent. 
M. Pray explain the Caſe more particu- 

krly: This gives me but a confuſed. Notion. 
P. You know in the preſent State of 


Things, the Sea, Rivers, Brooks, &c. par- 


take of the Farth's Rotation on its Axis. 


M. They do. 
P. And moving with the ſame 8 


they are relatively at Reſt with reſpect to the 


Iry Land, or ſolid Part of the Globe. 


M, The Sea, or a Lake, or Pool, is as 


uch at reſt with reſpect to its Bottom, as 


a Stone with reſpect 1 che Ground on which 


it lies. 


p. When the Water ee moves with | 


the ſame Celerity as the Earth on which it 
6, that doth not hinder it to run down in 


2 Brooks, and Rivers, wherever it finds 


i Deſcent, 


M. It doch not indeed ; for. loin Alu- x 


tnely at Reſt with reſpect to the Ground, it 
; down the ſame Way on any Declivity, 


if the Ground were without all Motion. 


Ver. I. 1 Pe. Though 


114 
| The third | 
aference 


Part of the Earth, fo that on the firſt Com. 
mencement of the diurnal Rotation the fluid 


out ſuppoſing it ch be cure round with the 


MATH O! or The 
P. Though the Motion on its Axis then 
bad only been at firſt impreſſed on the ſoli 


Part would have ſpread round the Surface of | 
the Globe ; yet in Time it muſt have had 
the Motion impreſt upon it, and at laſt hae 
been carried round with the ſame Celerity 15 
the ſolid Part. 

M. It muſt indeed; N fl 
pole it to have kept Rill equally ſpread, "ith 


fame echt And it could not gather | into 
Heights becauſe of its Gravity. 

F. Therefore the Water on the Globe 
coming at laſt to have the whole Celerit 
of the Earth impreſt upon itſelf, or being 


relatively at Reſt with reſpect to the Earth, il be 


muſt have fought to the lower Parts, * 
en Ocean according to the Hollow " 
oun | 


M. Now I ſte plainly that the Event mul dhe 
have been the tame at laſt in either Ca. | 1 
But might we not likewiſe ſuppoſe, that the de 
diurnal Rotation was impreſt by Degree W: 
to prevent ſuch Diſorders 1 5 

P. We Mortals are forced to proceed thus ls | 
gradually in moſt Things ; becauſe we hare whi 
neither Power nor Skill to do otherwiſe: U. 
But there is no Parity in the two Caſes. i 
This Suppoſition however might be _ 0 


provi 


| Coſmatheoria Paerilit. 
Impotence: in the Cauſe. 


XXXIII. M. Well, P i han is ty 
pleaſant, and by it I think 1 
may be ſaid in the Caſe of the Birds being 


— * round with the Earth, and — 
of its Motion. 


P. How chen could you ſatisfy yourſelf 
as to that Point: 
partake of the ame 


M. The Air *** 
Motion with the Earth ; ſo that Birds fly 


up and down in it, as if the Earth, or ir, 


had no ſuch Renten. | 5 

P. So far you are right: And how came 
the Air by this Motion? 

M. I imagine the ſame Motion maſk bave 
been at firſt impreſſed on it, as on the Earth 
or dea: For the * could not ſoon have 
unprefied a Motion on ſuch a Fluid, ſo as 
o carry it about with equal Celetity. And all 
the intermediate Time, it muſt, by nat 
moving along with the Earth, have raiſed 


deadful Tempeſts, both on the Face of the 


Waters * dry Land. 


. Modes of the Air, Maths, mach 


leſs rapid than this would be, raiſes Storms 
which beat down Houſes, tear the Tr ces up 

by the Roots, and work the greateſt Dea. 
lation both by Sea and Land. So that if we 
add the Diſorders of both Elements together 


** Sea and Air) they ace perfectly inconr | 


12 ceivable : 


paid it be not underſtood a8 =O; C 


The third 


— — 


erceive what 
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. ceivable : But their Rage we find is bridki 
A down, and our Globe rendered habitable. 
N M. It is indeed amazing that our Bodies 
ſhould be conſtantly hurried along with fuch 
rodigious Impetnofity, amidft ſuch furious E. 
—— ements, and irrefiſtible Motions, and yet thit 
we ſhould be as little incommoded by theſe 
and even as inſenſible of them, as if nothing 
ſtirred in Nature ! So little indeed that Men 
deny they are! The Liquor in the Cup is 
not ſhaken, the Infant that has but juſt 
Strength to ſtand _vpright is not moleſted, 
and every Thing is as ſtable and firm as if 
our Earth reſted on ſome eternal Foundation! 
P. The Reflection is pertinent. If thele 
Elements were not ſometimes allowed to 
break looſe, we ſhould be ipnorant hoy 
powerfully our Safety was wronght, _ 
M. From all this I now perceive that my 
| laſt Objection to the Earth's Motion was en- 
tirely groundleſs : Since the Air is carried 
round with the fame Velocity as the Earth, 
there cannot be a conftant Wind from the 
Eaſt (as T fancied) ſweeping over the Plain 
of the Ocean, and bearing againſt the Sides 
of the Mountains. 
P. There could not, fince the who 
| Mak of Air, or Atmoſphere (as it is called) 
is carried with equal Rapidity the ſame Way: 
M. From hence I perceive, if a Bod) 
were ſuſpended above the Earth, ſo as not to 


| partake of its Motion, there would be a fu 
r10us 
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rious Guft, againſt the Weſtern, Side of it, er 
N the. Air, ruſhed. Blends: by it to the vo 


4 Such Body — rather be * 
along with the impetuous Motion of the 
Atmoſphere ; if not raiſed above the 8 


of it. | 
M. You have faid that the Moons is car- 


ried round our Earth: ny is the thus car- 


e 


wund br quite Mo Low of Motion nor 
does the Atmoſphere reach ſo high. - 
M. How high goth; it Teac above the 


Surface of the Earth? | 
P. All Appearances. i in che Atmoſphere 


ſhew, that it doth not riſe one Semidiameter 
of the Earth above our Heads; and the 
Moon, you know, is fixty Semidiameters 
from us. The true Limits of it, indeed, are 
not certainly known : The common conjec- 
ture is, that it doth not extend to above for- 
y-five, or fifty Miles; though poſſibly a 
farther Conſideration of the freaming Lights, 
which appear ſo frequently in the Air of late 
Ir may ſhew that it riſes conſiderably 
igher. 

M. What Force then carries the Moon 
round the Earth, twelve or thirteen Times 
: Year ? For that is a Point I want chiefly to 


be latisfied about. | 
1 "7 Are 


F\ 
WY 
B 


a TF N 
FP. Arc got all the other ſecondary Pa- 
nets, or Moons, thus carried about their Pyi. 
| maries ; and the primary Planets themſelves | 
thus carried round the Sun, the common 
Center of the Syſtem ? ICTLE n AN ti 
MM. They are; and that makes the Sclu- 
BM tion of the Queſtion of greater Importanc 
Pi. To tell you this at preſent Would do 
1 you no manner of Service ; it would be like 
fpeaking to you in an unknown Language. 
NM. But if I come to it in a proper Time, 
it will relieve me of a Pain, as Meat does of 
P. You are _ en 
. Well, I defiſt. But this brings to 
my Mind one ſmall Difficulty more, and 
then I have done with my Objections. 
nenn 
M. It is with reſpect to our 2þward and 
downward. You allowed, and taught me, 
that upward and dνο, d regarded only the 
Centers of particular Bodies; as our Earth, 
or the Sun: And yet in ſpeaking of the Or- 
der of the Planets from the Sun, you faid 
Venus was above Mercury, Mars above our 
Earth, and Jupiter above Mars ; by which 
I underſtand, you reckon them all upward 
from the Sun. This perplexes me, 
P. The Confideration of this Aﬀair mult 
likewiſe be put off till another Time. 


| XXXIV. However 


- 
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XXXIV. However, "WIE this I. perocive. - 


your Head. V 
M. I told you have every Thing by Heart 
that only requires Memory. I can ſet up 
the whole Scheme in my Imagination at any 
Time; but find it difficult to abſtract from 
the Diagram on the Paper, and apply theſe 
Motions to the great Bodies themſelves in 
the Heavens. Yet ſometimes, when with- 
out Doors, I endeavour to ſuppoſe that I am 
carried round the Sun with the Earth»; hav- 
ing Mercury and Venus on the inner Side, 
or between me and the Sun, with Mars, 
Jupiter, and Saturn, on the other Side. 
f. That is not a bare Suppoſition, Ma- 
tho, but according to the Reality of Things. 
You take the right Method in making your- 
ſelf familiar with the Heavens themſelves : 
They ſuggeſt quite other Notions, than 
Schemes within Doors can do; and a little 
Practice will make the Thing eaſy to you. 
M. But while I am thus dp many 
Things want Explication ; and I have not 
you at Hand, _ ET cs | 
P. You will ſoon require a more {kilfull 
Guide: But in the mean Time I ſhall con- 
vince you, rather of my Want of Ability than 
Inclination to ſerve you; and in this View | 
only you may propoſe your Difficulties, | 


I 4 M. In 
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Des ol N. In the firſt place I would know what 

SY may be the true Magnitude of the Sun; be. 
cauſe T obſerved in your Deſcription of the 
Solar Syſtem, you called Bum a vaſt Ocean 
of Heat and Light. ; 

P. I have told you already, Mitho, that 
the Diſtance of the Sun from the Farth i 15 
ſo great, that any Method of meaſuring, hi- 

therto contrived, cannot aſcertain it; though 
ſome of theſe Methods are extremely ſubtile 
and ingenious: And without knowing the 

Diſtance of the Sun, we cannot be certain 
of his true Magnitude. 85 | 
M I underſtand. They, who make hi 
Diſtance from us to be 30000, Setnidiameter 
of the Earth, muſt ſuppoſe him larger; and 
they who make it leſs muſt ſuppoſe] him c 
ſmaller ; that he may ſtill make "the ſame I 
Appearance whe Lye. © ( 
P. You are right. Now we ſhall ek err a 
in making him too large, if we ſuppoſe his uf 
Diſtance to be only moderately great: And 
if we imagine hat to be about 20000 Semi- W 
diameters of the Earth, his Breadth, or Dia- Ml © 
meter, will be ſome more than ninety Times 
as great as the Earth's. And fince the Dif- Wl th 
tance of the Moon from the Earth is only m 
ſixty Semidiameters of the Earth; if the Sun 2 
were placed where the Earth is, his Body eſt 
would fill the whole Orbit of the Moon, ne 
and reach near 120000 Miles above it. th 


M. Pro- 
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. Prodigious ! It is not without Reaſon Tus s | 
that you called him a 2255 Ocean 2. Heat and; 


VVT 
Het A 70 
XXX. P. You will Gre beter lie- 
tion of the Largeneſs of the Sun's Body, 
from this coarſe plain Repreſentation of it 
than by expreſſing the ee between it 
and our Earth in Numbers only. But this 
Scheme will ſhew to your Eye 5 v large he 

is with reſpect to the other Planets, accordi 

to the Opinion of the celebrated Maonfieur 
Huygens, who makes the Sun's Semidiameter 
a hundred and eleven Times Jonger than the 
Earth's. tO) OW 10% + to nick bite. 
M. Pray let me Gesa it. What 4 
different Appearance is this! The Sun here 
indeed makes a grand and noble Figure, in 


Compariſon of the Planets.—— Alas! What 
a ſmall Thing is our Hand f How 18 it e 
up! 


P. vet this is that: m 2 y Point; it 


which the Sun, and all the Heavens too, 
ſhould revolve every Day. 
M. Here is Saturn I ſee encompatiee with 
the m:raculous Arch you ſpoke of, How _ 
much more juſtly might this Planet, or Ju- 
fiter there, which is indeed by far the great- 
elt of the Planets, challenge. the Pre-emi- 
nence of having the Heavens to roll about 
them ? What a Difference there 1 1s 1 | 


= 
he Reality. of Things and the Appearan 
YO they make! | 4 


X 1 
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That Reflection, Maths, is equally 
applicable to moſt Things we Know. 

NM. I no longer wonder that the Sun 
ſhould {till appear equally, big over the whole 
Face of the Earth; for this is only to ap- 
pear equally. big over the whole Surface of 
a Point. Nor is the Reaſop hard, I think, 
to be found out, why he ſhould be ſuch 
vaſt Body. 

P, What Reaſon, think you, can be 
aſſigned for it? | 
M. It is, I ſuppoſe, becauſe the Heat 
and Light of the Sun were to be diffuſed 
through the whole Syſtem, as far as Saturn 
himſelf, whoſe Diſtance from the Sun, 2s 1 
underſtand from the former Diagram, is near 
ten Times greater than the Diſtance af the 
Earth from him. 

. perfectly right, this is one 

Reaſon : But upon another Account alſo, a 
Body containing a prodigious Maſs of Mat- 
ter was to be PRs in the Center of the 
Oyſter, 


M. Pray tell me on what other Account. th 
P. It would not give you half the Plea» 0 
ſure, nor do you half the Service to have fo 
another tell it you, that it would do to find it 
out yourſelf ; which I foreſee you will aal pe 
do hereafter. T4 
A, I ſhall be directed by you. he 


2 In 
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to acquaint yon, that ſome 'Philoſo 
BN and not the Sun, 165 

ter of our Syſtern. 

M. And how 0 they diſpoſe” of the Sun 
in that Caſe? 


P. In the urch Wide, Mom (hi Earth, 


24 311 3 10 1 


having put in the Moon, Mercury, and 2 


1s, between him and the Earth; about 
which they ſay he revolves among the reſt 
of the Planets in the Space of one Vear. 

M. That is, having ſuppoſed the Earth 
immoveable in the Center, they” aſcribe Its 
Motion to the Sun. 

P. It is ſo: And 1 woald know 15 
Thoughts of this Dif poſition of the gyſtem. 

M. Truly I think! 5 is not quite ſo Proper, 
that the nobleſt Body of the 


em ſhontd 


revolye about one of Kor leaft ted 3 in it; 


and (which ſeems worſe) that the Fountain 
f Heat and Light to the whole Syſtem (for 
ſuch I think we may call the Sun) ſhould 
ave the Center, the moſt proper Place for 
diſpenſing theſe equally, 'and go here and 
there, to chear one Part of it, while the 
other Parts are left lan guiſhing and uncom- 
fortable till his return, 


F. It would feem ſo to an unprejadiced 


Perſon. 


M. Beſides, Philen, after what yoo have 


ſhewed me concerning the di Motion 


Joes} 
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e of the Earth, which the San and- whole 
Heavens were brought in to ſupply, I would 
| = be cautious in aſcribing the Earth's Motion to 
3 dhe Sun in Jah. Caſe : Pork looks ſuſpiciou; | 
| as if this were only from miſtaking 2 
for true Motion. | 
P. That Miſtake is indeed the F * 
N . tles. But there is 
oy * y. of Geng how falſe the 
Hypot 255 2 for if the Fun, Venus, and 
ercury finiſhed their Revolutions about the 
h in ſuch different Times, it muſt of 
Neceſſity n, that, while the Sun is on 
one Side of the Earth in the Center, Yew 
or Mercury muſt be on the oppolite Side ; 
as now the Earth and either of theſe Planets 
are frequently on oppoſite Sides of the Sun. 
But this never happens, nor can happen, 
fince the Sun is in the Center, 
M. I think J underſtand the Force of this tc 
ent, by the Help of my Scheme here: WM 
For ſince 1 Orbit of the Earth is exteriot d 
to that of Venus, or Mercury, they can ne- he 
ver get to the Side of the Earth, oppoſite to w. 
the Sun. But if the Earth were placed in 
the Center, what happens to the Sun now pe 
would happen to the Earth then. ble 
P. You are Maſter of the Argument; ſy 
but will ſee the. irreconcilable Difference 
better, by conſidering likewiſe this other | 
Scheme, which repreſents the Syſtem of the mu 


World, according to the Opinion of 2 
” * Philoſophers 


Cy 22 Puri. 


thagorean Syſtem. —— — 
M. I ſee here indeed their Orbit in the 


Order you mentioned ; and by comparing 
the two Syſtems together, © he Force of this 4 
Argument very obvious. 

?. T ba os bas. Matho, other Ap- 
pearances in the Heavens, which can never 
be naturally accounted for, if ve place the 
Earth in the Center of the Syſtem. For the 
other Planets feem to us, ſometimes to fand 
fill, and ſometimes to move backward, in- 
ſtead of going forward, which is an Appear. 
ance they could not make to us, if we were 
in the Center of their Motions,” © 

M. I perceive, by confidering this laſt 
Scheme, that the Earth being in the Mid- 
dle, all the other Planets muſt appear to it 
to move the ſame Way, : ſome faſter, ſome 
{ flower ; and never to move backward: But 1 
do not ſo well conceive, in the preſent Caſe; 
how any of them ſhould ſeem to go back- 
ward, while they really move forward. 

P. You know the Planets: nearer the Sun 
perform their Revolutions ſooner, on a dou- 
ble Account, both as their Motions are 
ſwifter, and their Orbits leſs. 5 

M. This you mentioned before. 

P. The interior or lower Planets then 
muſt ſeem, by their ſwifter Revolution, - 

| ca 


philoſop It is called the Prolemazch, (The this 9 
as the former is called the en, or N 
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Ast che exterior! Planet behind than, or 

. 1 perceive it now, by laoking. ye the 

firſt Scheme: Aud thus Mars, Jupiter, and 

Saturn, muſt ſeem to us to move back a li- 

tle among the fixt Stars, as our Earth paſſe 

betwixt the dun and them with a quicker 
Motion. 

P. Vou have it exactly. A SpeQator in 
the higher Planets likewiſe muſt think that 
the interiar or lower Planets go backward, 
or move-contrary to the Order of the Signs, 
N paſs more ſwiftly batwenn the Sun and 


M. This 1 apprehend. from the —— 

| Caſe : If Venus paſt between us and the Sun, 
3 — 6 

| wad nd 
= or followed each other, yet they would ſeem 
1 to meet and croſs : Whence Venus muſt ap- 
N | pear to go backward, or contrary to the o. 
8 ther. [But s this Oblerraton ealy to be q 
1 P. So eaſy, that you yourſelf may obſerye : 
| it in Saturn and Jupiter every Year ; and in Wi . 


{ Mars and Venus once in two Years, 5 

1 M. I am glad of that methinks: For i it 

[ ſhews, I 3 it, both the Copernican Order of 

the Solar Syſtem, and the Motion of thc N 

Earth round the Sun, to a Demonſtration. 
P. But there is ſtill a wore. noble Argumen, 


Matho, which I would chiefly recommend to 
you, 
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, that you may 


trates and confirms the Order and Motions of 

the Planets 2 the Sun, in a Manner al- 
her ar. 

9 1 me what i it is? 

P. The Times of the Revolutions of the 
Planets round the Sun, and their Diftances 
from him, are ſo connected- by a certain 
Proportion, which flows from a natural Ne- 
cefity, that one may venture to ſay, it is ei- 
ther Ignorance, or determined bitinacy, 
that makes Men place the Earth in the Cen- 
ter of the Syſtem, ſince ſuch a Diſpoſition 
would ruin the moſt beautiful Proportion, 


and ſtruggles (unſucceſsfully) againſt the 
ſtrongeſt Neceſſity. 


M. I beſeech you tell me what that Pro- 


portion is, that I may at leaſt get the Words 
. 


P. It is Enn iodical 


Times of the Planets W che lag are al- 
ways as the Cubes of their Diſtances from bim. 

M. I ſhall imagine that this Sentence con- 
tains ſome notable Truth, and a as fuch _ 
nh it in my Memory. 


XXXVIL But what is the Reafon ON 
theſe Philoſophers aſcribe to the Sun, not 


only a diurnal, but alſo an annual Motion 
round the Earth? 
P; Juſt 


2 
it, when more d 
advanced in theſe? tters; becauſe it illuſ⸗· 
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er., P., Juſt what you ſurmiſed. lately; a mi, 
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i F or while the Earth i is carried round the Sun, 
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taking the apparent for the true Motion: 


the Sun ſeems to move the contrary Way. 
This Appearance they took to be real Moti- 
on in him: As if any one ſhould: fancy 
Aiſtant Tower. to move the contrary Way 
to that which he himſelf was going, 7 1 
it ſucceſſively intercepted the View of more 
remote Objects, in a contrary Order. 
MM. And yet at this Rate, the Sun, beheld 
from different Planets, (Jupiter and our 
Earth, for Inſtance,) would appear to mot 
two contrary Ways at once, as the Planet 
themſelves were carried to oppolite Sides; 
which is abſolutely impoſſibſeQ. 
P. And not only two contrary: Ways at 
once, Matbo, but (as was obſerved, with 
Reſpect to the diurnal Motion,) be would 
ſeem to be carried round the Heavens in w. 
ry different Times. For a Spectator in any 
of the Planets would fancy that Planet im- 
moveable, and impute both its Motion, and 
periodical Time to the Sun. Thus, to 2 


tor in Mercury he ſhould a _ 
end round ge bs: Months 1 to ; 
another in Saturn, ſcarcely in thirty Years. + 
M. Nothing ſolid can be eſtabliſhed on I 
an Appearance of. ſuch an ambiguous, and * 
equivocal Nature as this. But pray let me 1 
know how I may obſerve this annual Moti- 4 o 


ON 
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on of the Earth; for we are not ſenſible of The thin 
its moving thus. | 8 

P. Vou have not yet had Time to ob- 
ſerve the Retrogradation of the Planets, 
which is one good Way of being ſatisfied of 
the Reality of the Earth's Motion ; as you 
yourſelf obſerved but a few Minutes ago. 

M. Pardon me; I did not reflect on that! 
But is there no other Way to know it ? 

P. You know you cannot perteive the 
Motion of the Earth with your Eyes. 

M. That's true: We cannot thus per- 
ceive even its diurnal Rotation; but infer it 
from the Changes it produces round us. 

P. It is the ſame here; you can only know 
the Earth's annual Motion from the Changes 
mo RT TT: 7 þT.TOE 

M. By what Changes ſhall I knowit? 
P. By what Changes do you know one 
Day from another ? a | 
M. It is ſuperfluous to aſk that Queſ- 
__ _ 

P. By what Changes then do you know 
the following from the former Year ? 4 

M. Every Year has its own Parts, as much 
8 the Days have them. 

P. Right ; now as the diurnal Motion of 
the Earth on its Axis makes Morning, Even- 
ng, Noon, and Nzght ; fo its annual Re- 
'oution round the Sun divides the Year in- 


to Seaſons, that have ſome Relation to the 
Vor. I, K Parts 
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Wye Autumn, and Winter. 
M. Pray do me the Favour to explain to 
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Parts of the Day, viz. Spring, Summer 


me, how theſe Changes are brought about 
by this Motion of the Earth ? 

P. The Deduction of this Matter, I'm 
afraid, will fatigue you ; for you muſt at. 
tend to a Variety of Circumſtances at once: 
And after all, the Subject does not afford 
much Entertainment. 

M. Is it not neceſſary to be known? 

P. Scarce any Thing can be more ſo. 


M. Where then can I better beſtow a lit- 


tle Attention ? 

P. Since you are ſo reſolved, we muſt go 
a good Way back : Wherefore tell me, do 
you know any of the Conſtellations in the 
Heavens by Sight ? 

M. None, except the Pleiades, Oris, 
and the greater Bear. | 

P. Theſe are ſufficient, Have you ever 
ſeen the Pleiades towards the End of the 
Spring? | 

M. I do not indeed remember, whether 
I have obſerved them about that Time or 
not. 

P. It was impoſſible you could, Mathv. 

M. Why was it impoſlible ? 

P. I ſhall tell you; and that ſo much the 
more eaſily, as you were wont ſometimes in 
your ſolitary Walks to make a 7our round 
the Sun, together with the Earth, * 


Coſmotheoria Puerilis. nt 
1. I did that in Imagination only. The thin} 
P. It will be neceflary to do it in Imagl- WV 


nation over again. 
M. 1 ſhall endeavour to follow you: 


| XXXVIII. P. When now the Earth, in 
its annual Courſe, is got between the Sun 
and the Pleiades; (for you remember that 
the fixt Stars are far beyond the Limits of 
Saturn, and ſo at a great Diſtance without 
the Earth's Orbit; ) when; I ſay, the Earth 
hath got between the Sun and 7Zheſe Stars, 
they become obſervable in the Night Time; 
as not being intercepted from our Sight by 
the Sun's Rays. And in this Manner they 
appear during the whole Winter ; only they 
ſem to get more weſterly every Night, as 
the Earth moves gradually by them to the 
Eaſt, 

M. This I 0 conceive: For the Sun 
and they being on oppoſite Sides of the 
Earth, (or he within, and they far without 
its Orbit) when it is Night we are turned 
towards them, and then they muſt be con- 
ſpicuous. 

P. As the Spring approaches, the Earth 
by Degrees withdraws itſelf, from between 
the Sun and them, and moves forward to 
the oppoſite Part of its Orbit : Whence it 
comes to paſs that the Sun; placed in the 
Center, ſeems to draw nearer to the Pleiades ; 

ill at length, the Earth thus advancing in 
K 2 e 


132 MATHO: or, The 
Thehird its Courſe, the Sun gets between it "and the 
wo Stars, which then lie hid behind his Rays. 

M. This is extremely natural and eaſy to 
be apprehended. RES 
P. And after the fame Manner, while 
the Earth performs its annual Courſe, the 
Sun, which always ſeems to move the con- 
trary Way, darkens, by his uncontrollable 
Splendor, the other Conſtellations ſucceſſive- 
ly : But ſtill the Stars oppoſite to thoſe thus 
intercepted, (between which, to wit, and 
the Sun, the Earth paſſes) become conſpi- 
cuous to it from behind. Thus from be- 
holding the Heavens in the Night Time, 
you may diſcover the relative Motion be- 
tween the Sun and the Earth ; and deter- 
mine the real Motion of the Earth by the 
Arguments I have given you before. 
M. All this I can imagine without Diffi- 
culty: The Stars muſt come in View ſuc- 
ceſſively on the Part of the Earth turned 
from the Sun, that is, in the Night Time, 
4 according as the Earth advances in its Or- 
KH bit. 
1 P. You are right; for after the Pleiades 
| you will behold the glorious Conſtellation 
Orion, and the Canicula or Procyon, begin 
to ſhew themſelves towards the South and 
Eaſt ; and upon the North the Toms, 10 
1 tor and Pollux. As the Vear advances, the 
6 . Conſtellations of Leo and Hydra begin to ap- 
1 pear. And from the South Sirius, the brightel 
0 
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of all the Stars, ſhews himſelf blazing fierce- 
ly below the Equator ; and far behind him, 
to the Eaſt, the cele/tial Virgin with her 
Sica. Towards the End of Winter, Arctu- 
745 comes in View, while Bootes drives a- 
bout his Wain from the North: At which 
Time you may perceive almoſt all the Stars 
of the greateſt Splendor at one View. For 
Lyra and the Suan, as alſo Capella, Perſeus, 
with the Gorgon's Head, and all that beau- 
tiful Region, either keep near the Vertex of 
the Sky, or dip but little under the Horizon. 

M. O! what Pleaſure it gives me to hear 
theſe Things ! I ſhall certainly endeavour to 
obſerve them with Diligence, till I am in 
ſome Meaſure acquainted with this pkaſant 
Subject. 

P. They will make your Evening Walks 
agreeable ; nor can you procure yourſelf a 
more refined and innocent Pleaſure : Not to. 
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mention how ſtupid it is to neglect ſuch. 


Wonders in the Heavens, as if we were bow- 
ed down like the groveling Brutes. | 

M. Eſpecially when we make ſuch migh- 
ty Boaſt of having ſeen this or the other 
Lord's fine Houſe, or Country-Seat. 

P. If we had a conſtant and uniform 
Darkneſs in the Ether a-Nights, Maths ; 
ſuch a Sight could only be ſeen by going to 
the Antipodes, or appeared but one Night in 
an Age, who would not crowd to the Place, 


or watch for the Time? 
K 3 M, Men, 
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een M. Men would then cr. owd, and watch, 
out of an unmeaning Curioſity : But a n- 
tional Spectator is not ſatiated with behold- 
ing by Night, and meditating by Day. 
P. It is ſo; knowing the Uſes and End 
of what we behold can only make us put a 
juſt Value upon them ; otherwiſe they cloy 
and ſatiate, as Baubles do an Infant. 


XXXIX. M. In the mean Time, I think, 
T can colle& ſomething farther, from what 
_— rc 
P. What is it? 

M. Since the Sun appcars thus always to 
move the contrary Way to the Earth; ſince 
he darkens by his Splendor that Part of the 
Heavens in which he is. ſeen ; and ſince the 
Point of the Heavens oppoſite to the Sun, is 
that which is on our Meridian at Mid-night, 
as he is at Mid-day, we may know from 
looking at the Heavens themſelves at that 
Hour, (Mid-night, to wit,) both the Point 
of the Heavens in which our Earth is, as 
being then on our Meridian, and the Point in 
which the Sun then ſeems to be, as being 
directly oppoſite to the other. 

P. You hit the Matter exactly. For if 
the firſt Degree of Libra (that I may ſpeak 
of Names of which you have not yet heard) 
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be on our Meridian at Mid- night, the Earth, \ 
to an Eye placed at the Sun, would appear : 
to be in that Point; whence we know that 
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the Sun is in the oppoſite Point, or in the bed 
firſt Degree of Aries, which happens about 
the gth of March : And thus they proceed, | 
occupying ſtill oppoſite Points through all 

the following Signs of the Zodiacł. 

M. Though I am not quite a Stranger to 
theſe Names, yet pleaſe to make me better 
acquainted both with the Names, and the 
Things they ſignify. 

P. That is but reafonable.—This cœ- 
leſtial Globe, you know, repreſents on its 
convex Surface, the concave Face of the 
Heavens, The great Circle here, which cuts 
the Equator obliquely, having. one half of it 
raiſed to the North, and the other depreſſed 
towards the South, is called the Ecliptich. 
It is, indeed, the very Orbit of the Earth; 
but it ſeems to be, and is called the Way of 
the Sun, for a Reaſon already often menti- 
oned; becauſe the Sun ſeems always to 
move in the oppoſite Point of the Earth's 
Orbit, It is divided into twelve equal Parts, 
which are called Signs. Theſe are known by 
the Names of certain living Creatures, which 
here you perceive painted in Order, Aries, 
Taurus, Gemini, &c. 

M. I have obſerved the Names, and Pic- 
tures of the Creatures: But why is the Circle 
tlelf called the Fcliptick ? 

P. Becauſe the Eclipſes of the Sun and 
Moon happen in, or near it. | | 
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M. Does the Sun ever appear to move out 
of this Circle, which, you fay, is called the 
May the Sun! ? 

P. Never; but the Moon's Orbit cuts it 
at a fmal! Angle, whence ſhe moves always 
a little out of it, except in the Points of In- 
terſection; the Conſideration of which Mat- 
ter is foreign t to our preſent Purpoſe. 

M. I have a Notion of the Eclipſe of the 
Moon, that it happens by her paſſing through 
5 Earth 8 Shadow, as you ſhewed me be- 

ore. 


P. Well; the Eclipſe of the Sun i 18 Occa- 


ſioned by the Interpoſition of the dark Body 
of the Moon, between him and us: And as 
the one happens i in, or near the Full, ſo the 
other can only happen | in the Chang of the 
Moon. 

M. I now, indeed, remember, I faw a 
notable Eclipſe of the Sun ſome Time ago; 
and heard People talking much about it. A 
ſmall Ring of the Sun's Body ſhone round 
the Moon ; whence, I —_ he mult be 
at leaſt larger than the Moon. 

P. And that not a little, if you conſider 


at what a vaſt Diſtance he is beyond our 


Satellite. 

M. It muſt be ſo. I hope I ſhall foon 
have the Pleaſure of underſtapding theſe 
Things better. 

P. To return; you are chiefly to take 
Notice of four Points of the Ecliptick, be- 


cauſe 


Goſmotheoria Puerilis. 137 
cauſe much depends on the Knowledge of ines 
theſe. 3 

M. What are they ? 

P. The firſt of ; and Libra, which 
are called the Equinoftial Points; becauſe 
when the Sun, or rather the Earth, is in 
theſe, the Days and Nights are equal to all 
the Inhabitants of the Globe: And the firſt 
of Cancer and Capricorn, which are called 
the Solftitral Points. 

M. I perceive the Points themſelves on 
the Globe, and think I know the Reaſon 
why the laſt are called Solſtitial. 

P. Te Reaſon is not hard ta be found 
out. 

M. Since the Sun in theſe Points of the. 
Ecliptick is fartheſt diſtant from the Equa- 
tor, either to the North or South, before he 
begins to return, he ſeems to ſtand a little, 
his Motion poſſibly appearing then ſlower. 

P. It is ſo indeed. And from his turn- 
ing back at theſe Points, thoſe two leſſer Cir- 
cles, parallel to the Equator, are called Tro- 
bels; ; for the Word ſignifies turning back. 
When he comes to the Tropic of Cancer, it 
is our Summer Solſtice; and we have then 
the longeſt Day, and the ſhorteſt Night: 
But when he is got down to the. Tropick of 
Capricorn, or Winter Solſtice, our Days are 
ſhorteſt, and Nights longeſt. 

M. It is but reaſonable, I perceive, that 
tneſe Points ſhould be chiefly taken Notice 


of ; 
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of; ſince when the Sun is in theſe, (or ra. 
ther the Earth, as you obſerved, ) he either 
makes our Days and Nights equal, or gives 
one of them their greateſt Length; ſo that 
our moſt remarkable Changes begin from 
them. 

P. The Obſervation is juſt. Laſtly, you 
pexceive here the Polar Circles, as far diſtant 
from their reſpective Poles, as the Ecliptick 
declines from the Equator, which Diſtance 
you may yourſelf meaſure on the brazen Me- 
ridian. | 

M. It ſeems to be about twenty-three De. 


grees. | 
P. And almoſt an half. 


XL. M. Thus far, I think, J underſtand: 
But how are we to find out in the Heavens 
themſelves thoſe Signs of the Zodiack, where 
certainly there are- no Effigies of the Crea- 
tures, whoſe Names the Signs bear, as on 
this painted Globe? 8 

P. The four Points we have been ſpeak- 
ing of are known and determined by aſtro- 
nomical Obſervations; and the Degrees ate 
reckoned from the firſt of Aries eaſt ward, 
or through the following Signs (as they uſed 


to ſpeak) in every Sign thirty Degrees, Hence 


the Signs themſelves are known and limited; 
ſince each of them takes up the twelfth Part 
of the Ecliptick. And thus it is known 


what Stars are contained within ſuch a _ 
| g 
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ſo that they can be reduced to their proper 
Sion, and the Degree of that Sign: And 
when once a few are known, we come to 
the Knowledge of the reſt without much 
Difficulty. As for Example, the Pleiades 
we ſpoke of are in the twenty fixth Degree 
of Aries, and four Degrees diſtant from the 
Ecliptick northward. Prom theſe you will 
caſily diſcover both the Names and Places of 
the neareſt Stars, and from theſe again o- 
thers; remembering always to make yourſelf 
acquainted with the Stars of the greateſt 
Magnitude firſt, for theſe will direct you 
beſt. And thus you may make a Map as it 
were of this Part of the Heaven. 

M. To that Purpoſe this artificial Globe, 
| preſume, will be of Uſ.  _ 
P. Of very great Uſe: For on it you 
have the Names and Places of the Stars 
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marked according to the lateſt Obſervations. 
M. And the Heavens and Globe are to be 


conſulted by turns. | 
P. That will be proper: Only you muſt 
brſt underſtand fo to ſet, or rectify the Po- 


ſition of the Globe, that it may repreſent 


the Face of the Heavens at any particular 
Time, You will alſo eaſily ſee that the 
Winter Time, and the long and clear Nights, 
re fitteſt for this Purpoſe : You may then 
have the Proſpect of the whole Converſion 
of the Heavens almoſt in one Night. But 
a Friend will ſhew you more in two * three 

| ven- 
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* he hh Evenin gs, than you could otherwiſe find out 

by yourſelf in a long Time. After that, a 
little Practice will make the Thing both eaſy 
and agreeable. That Seaſon -will always 
return with Pleaſure to you: Every Vear 
will renew your former Acquaintance: You 
will have a chearful Temper, and find ratio- 
nal Entertainment, while others are eaten 
up with the Spleen and Vapours. 

M. I ſhall long exceedingly for that Sea- 
ſon. 

P. Vou will find it more difficult to ob- 
ſerve the Stars when near the Horizon, than 
when they are got higher up; for the Air 
is more groſs and thick, while we direct our 
View along the Surface of the Earth. And 
for the ſame Reaſon, Stars not far diſtapt 
from each other, when near their greateſt 
Altitude, ſeem farther ſeparated while they 
riſe in the Eaſt, or go. down on the other 
Side; which you will obſerve. at wa not 
without ſome Surprize. 

M. I have, indeed, obſerved a Tree, ora 
Man, to appear taller and larger, ſeen through 
a foggy Air, than when it was perfedtly 
> 
P. Even when the Air is cleareſt, it is 
ſtill thicker near the Earth, becauſe of the 
Vapours conſtantly riſing: And when you 
look at an Object on the Horizon, the Eye 
encounters more of this Thickneſs, than by 


looking higher upward. 
oo King Mg PV . Pol. 
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M. Poflibly, it is this Thickneſs of the The third | 
Air near the Earth, that makes diſtant . 
Mountains appear blueiſh ; and, if a great 
Way off, ſcarce diſtinguiſhable from the 
Blue Ether. 
P. It is very well obſerved, Matho; and 
this ſhews us that the Atmoſphere becomes 
purer and finer, the higher it riſes, If it 
were as groſs for forty or fifty Miles ſtraight 
upward, as for an equal Diſtance outward, or 
near the Surface of the Ground, we ſhould 
neither enjoy the Light of the heavenly Bodies 
ſo pure, nor the Heat of the Sun to ſuch a 
Degree, as at preſent. The Sun would of- 
ten appear coloured, with his Edges well de- 
fined, the Strength of his Rays being taken 
off, as ſometimes he appears now when near 
the Setting. 
M. I am glad of having ſtumbled on the 
Obſervation: What you ſay fatisfies me, 
that the higher Air becomes ſtill more clear 
and tranſparent: It muſt have been very 
uncomfortable, if our Heat and Light had 
been thus greatly abated. And from this, 
[ think, we may infer, that the Altitude of 
the Atmoſphere cannot be very great. 
P. Indeed, Matho, that is uncertain. The 
Air is a ſpringy, or elaſtic Fluid: The up- 
per Parts of it, therefore, muſt be at fuch 
Diſtance from the Earth, that their Gravita- 
tion to it, and Repulſe from the lower Parti- 
cles, may be in equilibrio. Their Attracti- 
1 | On 


ll ids MATH0: a the 
| The third. on, to the Earth can there be but very ſmall 
aw and their repelling Force is exceeding great 
M. Leaving that Affair then; in turning 
round the Globe here; I perceive the ſeyer;] 
Signs do not keep within their own Limits 
P. There ate ſome Niceties obſerved about 
the Equinoctial Points, which is not worth 
your while to dwell upon at firſt. 


XLI. M. Things then being, I preſume, 
rightly prepared, pray ſhew me how the 
great Changes in Nature, and the Diverſity 
of Seaſons are brought about by the annua! 
Motion of the Earth. | 

P. In Order to this you muſt imagine 
yourſelf in good Earneſt to be carried round 
the Sun, with the Earth; for one whole Re- 
volution. | _ | 

NM. Since you have ſhewed me that we 
are thus conſtantly carried round him, it is 
only imagining a real Matter of Fact, drawn 
into a narrower Compaſs. _ 

P. It will be proper to begin from the 
firſt Degree of Litra ; for the Earth being 
there, the Sun muſt appear in the firſt De- 
gree of Aries; and you may fancy that this 
is the ninth of March, or vernal Equinox. 

M. Let us ſet out then. 

„ P. Call to Mind, likewiſe, that the Axis 
J of the Earth points conſtantly to the Pole of 
the Heaven; that Point, namely, which 
ſeems immoveable in the Earth's diurnal Re- 
| | volution: 
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yolution : For by this Means it happens (be- 
cauſe of the immenſe Diſtance of the Hea- 
yens) that the Axis keeps ſtill parallel to it- 
ſelf. 

M. This I do not underſtand ; pray ex- 
plain it a little. 

P. I imagine a Diameter drawn through 
the Earth's Orbit, from North to South, or 
from the firſt of Cancer to the firſt of Capri- 
rn: And if the Earth's Axis was' produ- 
ced, when it is in the Extremities of that 
Diameter, the two Productions would meet 
in the Pole of the . Heavens, and with that 
Diameter form a Triangle: And yet the Axis 


in both theſe Poſitions ſeems exaCtly parallel 


to itſelf, Re 

M. When its Productions make the two 
vides of a Triangle? 

P Even in that Caſe. 
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M. This I cannot comprehend, unleſs I 


ſhould ſuppoſe theſe two Sides immenſely 
long, and the Diameter of the Earth's Orbit 
extremely ſhort, with Reſpect to either of 
them, or like a Point between them. 

P. That is indeed the very Caſe. 
M. Then it ſeems the whole Diameter of 
the Earth's Orbit is as little, with Reſpect to 


the Diſtance of the Heavens, as the Semi- 


diameter of the Earth is, with Reſpe& to the 
Diſtance of the Sun. 
P. It is fo, 
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a right Notion of the Diſtance of the Sin 
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MAT HO: or, The 
M. This is amazing! We can ſcarce ford 


which yet is but as a Point in Compatiſo 
to the other. At that Rate the whole plane. 
tary Syſtem muſt be. but a ſmall Thing, 
compared with the ſtupendous Concave of 
the fixt Stars. 

P. Leſs than a Nut-/hell, compared with 
ſome ſpacious Dome. 

M. I muſt remember this, and think of 
it more at Leiſure. — 

P. Here likewiſe is an eaſy, intelligible 


Figure of the whole annual Revolution, 


which will ſomewhat help your Imagins- 


tion. 
M. ] perceive there 3 on our Right- 


hand, and Libra; whence we are to ſet out 
on our Left: And 1 fancy we are to mort 
according to the Order of the Signs, or to- 
wards Capricorn. 

P. Laſtly, remember, that the Earth roll 
round on its Axis, or performs the diurnal 
Revolution, all the Time it is carried round 
the Sun. For if that latger Globe repreſent- 
ed the Sun, and this /mall one the Earth, it 
is as if I carried the little one round the big- 


ger, and at the ſame time turned it on its Axis. 


M. I underſtand: But all theſe various 
Admonitions put me in Mind of Pbæbufs 
tedious Advices to his Son, before he would 


permit him to mount the Chariot. 


P. We 


7 i 
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Earth is in at preſent : For, becauſe the E- 
quator of the Earth is now exactly oppoſed 
to the Sun, and he enlightens always a He- 
niſobere, or half of its Surface, his Rays 
will reach to both Poles. Whence from — 
diurnal Revolution of the Earth, the Days 
and Nights are equal all over the Globe. 

M. You told me before, it was ſo at both 
Equinoxes, and now I perceive the Reaſon 
of it ; we are in the Rays of the Sun for one 
half the diurnal Revolution, and in the Sha- 
= of the Earth, or ts, for the other 
hal 


P. It is ſo : Let us now ſet forward; and 


a3 we proceed daily with the Earth toward 
the South, through Libra, Scorpio, and Sa- 
gittary, to the Beginning of Capricorn, the 
dun ſeems to riſe above the Equator, and 
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P. We are juſt going to ſtart. But firſt, The this 
obſerve how Things are, in the Poſition the Sy 


move to the North, through the oppoſite 


digns Aries, Taurus, and Gemini, to the 


Beginning of Cancer. 

M. Not fo faſt ——— The Earth, you 
ay, is now on the South Side of the Sun. 
Why ?—becauſe its Axis, always reſpecting 
the North-Pole of the Heavens, is now more 


turned to him: Therefore he maſt be on 


the North of the Earth. 
T. So far you are right. 
M. And this is the Reaſon why. he ſeems 


to riſe higher to us: For, ſince over our 
Vol. I, L Heads 
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The third Fleads is always upward to us, as the Ari 
Wav (keeping parallel to itſelf) turns us more to 
| him, he appears to riſe higher above ud 
And for the ſame Reaſon, the South. Pole 
turning from him, he ſeems to fall lower to 


them. 55 5 10 An 
l Xl well what FL. 


P. You conceive 
fect the Paralleliſm of the Earth's Axis hat 
Now ſince the Sun began to riſe through the 
northern Signs; that is, ſince the Earth be- 
gan to be among the fouthern Signs, and ſo 
turned its North-Pote more to the Sun; his 
Rays fall ſhort of the South-Pole, and reach 
beyond our North-Pole, and that daily more 
and more, as the Sun feems to riſe higher, 

Whence it comes to paſs (the Earth till con- 
tinuing to roll on its Axis) that the Days 
| art always longer with us in the north 
arts of the Earth, and ſhorter to thoſe who 
live on the other Side the Equator. 

M. I underftand ; for now it happens that 
on this Side of it, the greateſt Part of the d- 
urnal Revolution is performed in the Light 

of the Sun; but on the other Side, the great- 

eft Part is performed in the Shadow of the 

Earth. Whence I ſappoſe their Nights muſt 

=o equally long with our Days, and their 
ys grow ſhort with our Nights. 

P. It is, indeed, exactly ſo. When the 
Sun has at length reached the Beginning of 

. Cancer, and we are come to the firſt of Ca- 
aber: hy that is, when he . 


Coſmatheoria Purrilit. 
to the northmoſt Point, and we are really in 


the ſouthmoſt Point of the Earth's — 


our Days are at the longeſt, and theirs on the 
other Side the Equator are at the ſhorteſt. 

M. And how far do the Sun's Rays reach 
then beyond the North-Pole? 

P. Jaſt as far as — have: riſen 
above the Equator; that is, to the farther 
Side of the Arctick Circle; and, on the op- 
poſite Part, they reach only to the nearer 
Side of the Antarctick Circle, Whenee the 
firſt is all in the Light, and the _ all in 
the Earth's Shadow. 

M. I ſhould have perceived this, without 
aking you the Queſtion, For fince he al- 
ways illuminates a Hemiſphere, or half of the 
Earth's Surface, he muſt ſhine as far beyond 
the one Pole, as he has advanced nearer it; 
and as far ſhort of the other, as he has re- 
ceded from it. 

P. And now we ate at the Tenth of June; 
for the Earth has performed in the intetim 
about nine Revolutions on its owl 
Axis, 

— Thus far, 1 think, I conceive ber- 
V. 

P. And now, Maths, that we are on the 
fouthmoſt Point of the Earth's Orbit, let us 
imagine that we obſerve the Altitude of the | 
Pole, and mark it down. 

M. To what Purpoſe ? 

P. You will ſee — - | 

L 2 XII. * 
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| Solſtice the Earth's Axis is equally inclined 


Coaference. eb 8 W FSR e245 Ni ; 
XIII. Having thus travelled with the 
| Earth through the firſt Quadrant of the E. 


cliptick; from the Tropick of Capricery, 
we begin to move eaſtward, through Aqua. 
rius, and P:/ces, to the firſt of Aries; and 
the Sun the contrary Way, from the Tro. 


pick of Cancer, through Leo, and V irgo, to 
the firſt. of Libra. 1 


M. Let me, if you pleaſe, conſider the 


Earth's Motion in this Quadrant. Its Ari 


always reſpecting the North, or keeping pa- 
rallel to itſelf; and the Sun ſeeming to more 


weſtward, as we advance Eaſtward; the In- 


clination of the Axis northward will gra 
dually ceaſe to be turned to him: 80 he 


mult loſe of his Altitude, or ſeem to deſcend 


to the Equator again, by the ſame Degrees 


as he ſeemed to riſe above it in the former 


Quadrant. can 

P. You expreſs the Appearances with 
much Propriety. And as to the Length of 
the Days and Nights: 1 

M. The Days muſt be ſhortened from the 
Solſtice to the autumnal Equinox, in the 
fame manner as they were lengthened from 
the vernal Equinox to the Solſtice: For it i 
eaſily ſeen that the Sun muſt enlighten the 
Earth in the fame manner when he returns 
to the Equator, as when he departed from i. 

P. Becauſe in equal Diſtances from the 


0 
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to the Sun; fo that its Motion through this The thi _ 
Quadrant is only- the brat tac of its en A 


in the laſt. 
M. That makes it 0 ly to be: appre- 


hended : The only Difficulty is to conceive 


it in the firſt Quadrant. And now that we 


are come to the firſt of Aries, the Days and 
Nights muſt be equal again; as whe we 


ſet out from the firſt of Libra. 


P. One Particular here however i is N 


your Notice. oo 
M. What is it? 


P. The Arctick Pole hath W in as 


Light of the Sun, all the Time from the 
ernal to the autumnal Equinox; that is, all 
the Time the Sun hath been among the fix 
Northern Signs. 

M. This is abundantly obvious: For as 
ſoon as the Earth moved by the firſt of Li- 
bra, his Rays reached beyond the Pole; nor 


have they yet left it, when we are got to the | 


Beginning of Aries. 


P. And the South Pole hath been all the 


Time in the dark. 

M. That is equally plain: But the Sun 
wl make up its 1 when he is N 
the Southern Signs. 

P. He will indeed. 

M. And hence it follows that at ey Poles 
« the Earth, there is but one Day and one 
Night in the whole Year. 


L 3 P. You 


= that I think. we need go to fre 


A. Wende 0 ee ere pry 


in the annual Revolution. 

. de een bin de Eat. 
P. We leave the fieſ of drive then 0 
the 12th bf September, and the Earth beging 
to move North from the Sun: Our Fele 
now is turned gradually away from him, 
| becauſe of the conſtant Inclination of 'the 
Axis northward, and the South Pale is turn- 
ed more to him. Whence he ſoeetns to fall 
down below the Equator to us, and to rif 
higher to thoſe on the other Side of it; 2 
their Heads is g, to them Jikewiſe! In 
this Quadrant the Night is lengthened! the 
fame Way, as the Day was from the oppo- 
ſite Equinox, till the Sun arrives at the Be. 
ginning of Capricorn, by our being carned 
to the firſt of Cancer, which is on the 14thof 
December. And then our Night is became 
as long as our Day was in the | 
Solſtice ; and the Day as ſhort as the Night 
was then. {13 1141 9 

MM. What a beautiful Regularity there is 
in all this Motion! 25D 

P. Being now come to the Nonbmoſ 
Point of the Earth's Orbit, let us . 
the Altitude of the Pole again; and welhall 
not find it raiſed any higher, than in the op 


poſite Point; though we have been carricd 
PDE 5 towards 


- Coſmarheotia " Puarilis, _ 1 
towards it by the whole Length of « 1 — — 


meter of the Orli.. 

M. I ſhall ſurely remember the ObGrea- 
tion: By it I ſee cearly that that Diameter, 
how long ſoever, is but as a Point compared 
with the Diſtance of the fixt Starg—— 

P. In this Situation of our Globe, Nature 
ſeems to lour upon us; and we ſuffer in 
our Turn the Rigours of the hard Seaſon, 
Our Rivers are frozen over, and the Earth 
s covered with deep Snow : While on the 
other Side the Equator Summer reigns, and 
the wearied Inhabitants ſeek the Shade to 
ſcreen them from the ſcorching Heat of 
the Noon-Day Sun. 

M. By the Gaad-weadeafel Motion, of cur 
Globe, 1 ee che Bounty: and: — Nee 
tre reach all its Inhabitants ! 8 

P. From this chill Solſtioe we begin to 
move South, and the Sun ſeems to return 
northward ; till the Earth, coming again to 
the firſt of Libra, finiſhes its annual Courſe, 
haring in the mean Time performed about 
365 Revolutions on its Axis, and thereby 
divided the Year into as many Days. 


XLIH. Now, Philon, you have made me 
Maſter of the Thing 1 0 much deſired. 
The Earth's Motion from South to North 
of the Sun, with the Paralleliſm of its 
Axis, are as pleaſant as new to me. No- 
thing could have given me a clearer View 
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ATH O on The 


— this grand Revolution,” unleſs I had been 
alen up into the Heavens, and beheld 
| the whole annual Courſe from ſome conve- 

nient Station on hig. 

P. Vou are to make the ſame Tine then 
by yourſelf, I ſuppoſe, fince you are ſo 

_ mightily pleaſed with the Speculation. .* 

M. Not once, J aſſure you, nor confined 
to theſe little Draughts on Paper ; but under 
the open Heaven, where I ſhall have 
And at no Time of the Year can I thus go 

round the Zodiack, but I muſt come to 5 

Place where we then really are. There I 

will ſtop, and confider the Face of Thing 

in that Poſition of our Globe; and by do- 
ing this frequently, the Heavens themſelves 
will at length become my Diagram. 

P. This will be an agreeable enough Paſ- 
Time, Matho, when you happen to be cloy'd 
with your other Diverſions, as you onu'® was 
the Caſe ſometimes. | 

M. I have even been ne bel of 
myſelf, Philon, having nothing to do that 
- could take a Pleaſure in: And if that be 

e Spleen or Vapours you ſpeak of, it is 2 
bad —— Picat n 

P. So much the worſe, as it be a 
weak and feeble Mind. 

M. Tam obliged to you for teaching me 
i to prevent it.— But tell me, what would 
the Face of Things be, if the Equator and 
Ecliptick « coincided into one ? 1 

P. You 


# 
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P. You have alteady found out Things bett 
more difficult than this: Wherefore imagine 
your-Suppoſition. to be a Reality, and then 


try to anſwer your own Queſtion. 


M. My Lazineſs deſerves a ſeverer Re- 


proof: Pray obſerve then if I can repreſent 
the Conſequenees of ſuch a Caſe juſtly. 
The Sun would be conſtantly on the Equator: 
Therefore there would be a conſtant Equi- 
nox, or Equality of Night and Day, all 
the Earth over: In the ſame Place there 
could be no Diverſity of Seaſons, becauſe 
the Sun would ſtill be at the ſame Diſtance 
from them: And laſtly, we might diſcover 
the Limits of the Year, that is, the End of 
2 Revolution of the Earth round the Sun, 
by the Stars ſeen in the Night Time, on the 
Side of the Earth turned from the Sun; but 
not eaſily by his apparent Motion by Day. 
And indeed in that Caſe the annual Motion 


of the Earth round the Sun, would be, 1 


think, almoſt needleſs; ſince we ſhould: 
have the . ſame Degree of Heat and Light 
from him, if the Earth ſtood till in the 
lame Part, and revolved on its Axis, as at 
preſent : Only we could then have but one 
Face of the Heavens, and the ſame Stars 
conſtantly expoſed to our View in the Night 
Time: Which (if you would not think me 
a little vain) I own I ſhould be ſorry for: 
And J am ſure the contemplative Part of 
Mankind would reckon it a prodigious Loſs. 

| P. You 
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14 MAT Hor on The 
Tens P. You have deduced the Conſequences 
CS very juſtly, /Matho : Rut what ſbodld un 
gain or loſe by this Change of Conſtitution! 
M. We thould loſe, think, a great del 
At the Equator” and neighbouring Parts al 
would be violently ſeorched with the 
— conſtantiy over their Heads: In- theſe 
Parts where we live, it is to be doubted if 
we could have any Grain; any Harveſt, ct 
Ripeneſs of Vegetables, having never more 
Heat than now about the middle of March: 
Elſewhere, eternal 2 without the 
of a returning Spring, would baniſh 
Mankind from a great Partlof the habitable 
Globe. And certainly it is wonderful that 
from ſuch a ſmall Obliquity 2 nd es 
fo many agreeable Viciflitudes, and © ſuch 
Advantages to: mankind ſhould ariſe! 
P. Your Reflection is well grounded; and 
o it is ſor the moſt Part, we do not attend 
to the Advantapes of our preſent Conſtitu- 
tion, till we conſider fairly the Conlequences 
that would enſue on a Change, — © 
M. But what are we to think of the o- 
ther Planets ? Do eee the ſame Vi- 


cilhitudes? | 
P. The fame, or at leaſt not n 


ferent : They are dark Bodies like our 
Earth; have a diurnal Rotation on their own 
Axes ; and are like our Earth, carried round 
the Sun. Theſe ile Circumſtances muſt pro- 


dg oy fame Changes in Kind, though - 
haps 
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ps not the ſame. in Degrie. In Jupiter e 
1 arg] the. Ecliptick nearly — 
with the Equator: In Saturn tha two Cir! 
cles decline farther from each other, than on 
our Earth. Whence the firſt two Planets 
have a leſs Difference of Summer and Win- 
ter than what we enjoy ; but the laſt a 
geater. And on what Account ſoever 
we may ſuppoſe a diurnal Revolution to be 
given to Fapiter and Mars, there will be 
{till greater Reaſon for allowing it in Saturn. 

If it be at all proper to ſpeak of the Equa- 

tor of a Planet without ſuch a Revolution. 

nets from other Stars, ſince they do not Ree 
the ſame Place, but move, as our Ea 
does, through the conſequent Signs of the 
Zodiack ? 

P. That very Circumſtance makes it ea- 
ly to know them. For on a very little Ac- 
quaintance with the Heavens, you will be 
ſurpriſed to find a great Star in any Part of 
them, which uſes not to be there. Yau 
will ſoon become acquainted with their 
Courſes and Periods, and know in what Part 
of the Heavens they ought to be found. 
And if you would have more Exactneſs, 
you may have recourſe to the aſtronomical 
Tables : Tt will give you the greateſt Plea- 
ſure to be able to calculate before hand, where 
hey muſt be at any given Time. 


M. You 
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ing my Hopes ſo: agreeably. 


have gone through a good many different 


2 MM, You. double my Canoe, by flatter. 


Subjects in this Conference; if you pleaſe l 
to recollect them, while 
. are yet freſh! in my Memor. 
P. I am ſatisfied, and wiſh you good 
— Matho'+ Theſe I are FR oy 


would retire, and try 


and] un-entertaining. 


think you artfully decried the Deſcripti 


M. If Ican make cen pin toth myſelf 
that will make them ' pleaſant. - Beſides, 1 


diof 


the annual Motion, that I might be the more 
G 61 1 the Agrecablencs a = ques 5. 
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2 CONFER ENCE. 


From the Confuleration of FY Beauty ad 55 
der of the Planetary Syſtem M ho 7s ” 
to enguire how it Keely at firſt to be; 
who was the Author of ſuch a Work? The 
Reaſons are laid down, by which this may 
be diſcovered. That the Planets are con- 
ftantly impelled by two diſtinct Forces, with- 
out which they could not revolve in Orbits 
about the Sun : That any Body of itſelf 
refiſts to revolve about a Center : That 
Gravitation, and the Attraction of Cohe- 
fion, cannot be the Effect of Matter, or 
any mechanical Cauſe ſhewn from Variety 
of Arguments. Hence Matho diſcovers 
that theſe Effects muſt proceed from the 
immediate Power of the Dei A” 
and abſolute Perfections of the 8 ref 
Being deduced i in a plain and natural M. 


XLIV. P.CHALL I congratulate Mar bo rue fourth 
on his ſafe Return from the eee 
ſtarry Regions? | 
M. You may, if you pleaſe, though I 
found every Thing fate and agreeable there. 
The Bull, ! the — the bei Archer, 
ud all the * — diſappeared : 
My 


18 ” | 
Neu * 
; 
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fourth M cul Solicitude was, to conceive right! 
== — and diurnal Motions of the Ear 
and how theſe occaſion the Viciſſitudes we 
obſerve in N 1 2 This I W Sort ac- 
compliſhed: now an of. 
Moment takes up my Thoughts. wo 
P. What may that be? 
M. When 1 — attentively this v0 
Frame of thy Planets, ſo;ſumple-in its Order 
and yet. find that this Simplicity is the Soure 
of ſuch. Variety; I am perfectly. aſtoniſhed, 
Wherefore let me aſk you, how ſuch a Frame 
began at firſt to be; or by what. Force thele 
| prod ious Bodies are thus conſtantly driven 
the Sun, and detained in Kt Orbitz 
e til Loe 
and Ori „ 14434 
3 You may aſk what you pleaſe, Ms 
— but I am reſolved to anſwer in my own 
ay 

2 What is the Meaning of this, Philn 

P. The Meaning of it-is, that I am not 
willing to diſappoint you by a plain and read) 
Anſwer. 

M. That Meaning is above my Compe: 
henſion. 

P. The Caſe ſtands thus; © Queſtion of 
ſuch Importance is not to be anſwered in a 
. like Facts, for which no other * 
can be given, but that ſo ha 

ve muſt proceed — a . Truth 
may rather appear from —— Reaſons on 


3 which 


| Orfrathetoia' . Paerilis. 


+ Child. 10 eie T0 5 03 „i 
M. I remember you told me | me feng 
like this before, and it is | 

Method: But as it is a long Time 22 

firſt faid ſo, pleaſe to tell me now more fully 

the Reaſons that lead to the true Anſwer of 

this Queſtion. 

P. Even that Iam not difpoſed to do. 

M. Then I perceive. I can but little 
Satisfaction in a Point, which you yourſelf 
own to be of the greateſt Importance. 

P. You are to proceed thus, Marbo; tell 
me frankly what common Senſe ſuggeſts to 
you concerning the Motions of theſe heaven- 
ly Bodies: I ſhall furely oppoſe you Tooth 
and Nail; but do you maintain your own 
de of the Queſtion, as far as Reaſon can 
ſupport you. N 
| M. This is a very unequal March, and not | 
great deal to your Credit, I think. 

P. The Match, I'm afraid, is not ſo un- 
equal as it would be : However, it will be 
of ſome Advantage to me, to hear the Senti- 
ments of plain and unbiaſſed Nature, on ſuch 

. Subject, For it is here, as in Life, we Men 

| 

| 


ir according to the Mode, and argue from 
Authority : So that though I loſe in the main, 
( hall gain in hearing your natural Senti- 
| Wy Vents, 
) 37 5 
| * With. 


which it is founded, than be delivered in — 
bare Words, eee eee 


Po . , f 
1 ; 
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The fourth M. Without replyi ng to theſe-Flouriſhe, 
8 — ſome mighty Force muſt be fleceſſi 
ry, to put thoſe huge Bodies once in Moti. 

on; and then they ſtand in need of a con- 

ſtant Direction, nn they would eye. 

ry Minute leave their Orbits; fince:no-Body 

| of itſelf can revolve about another 1 in a hy 


2 What ſhould hinder it? 2 

M. What ſhould hinder it — it neceſ 
ſary that it ſhould of ſelf forevlve ind 

Space? | 

of Ido not ſay It 2862571; 

M. It is your Buſineſs then, Ethink; N. 
ther to ſhew me what ſhould cauſs it, than 
mine to ſhew you what ſhould hinder it. For 
if there be no Cauſe to produce the Effet, 
though there be nothing to hinder it, the 
Effect can never be produced: Nor cn 
there be a greater Impediment to any Thing 
than the Want of a Cauſe to N it. 

P. It may be ſo. 

M. Nay, it cannot be otherwiſe, 1 per- 
ceive, Philon, you are endeavouring to puz- 
zle me; but I can maintain this againſt you, 
or any Body elſe. Beſides, I know from a 
hundred different Inſtances in my Diverſions, 
that if I ſtrike a Ball, or any ſuch Thing 

it goes ſtraight forward, but never moves i 
a Circle. I remember nothing that moves in 
a Circle, except when we drive a Stone 


in a Sling; ; Or package when ſome light Body x 
3 carne 
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cried. round in a Hie of Water; Fo — 
bots 7 5 cable to the Planets de 
VV 
PH. How do you know that the Spaces in 
which he Planets moe are free? They ma 
K full of Te Mater 
. Look you, Philan, I am yet but a raw 
Diſputant, 1 _ not For ja 125 
diſcopcerting People; nor ever ſtu 
them, (ng I think they only obſtruct the 
Dilgvery of Truth: B But this I know ; from 
Experience, that gur Eath, for N 5 
ſurrounded with NO « M Matter, as | 


could keep it within the Lane of its Orbit, 
which it muſt endeavgur conſtan Wy to hee 


through, by its raid. Motion . 
ſuppoſing that ſome ſuch impalpable Stuff, 
# this ſubtile Matter of yours, N drive 
the Planets round, what, I Bray you, muſt 
drive this Matter ,r rung, and. every Particle 
of it? This increaſes the Difficulty. An 
you ſhould ſay that this Matter does not 
move round with the Planet, but ſands 
ſtall, it myſt, by its Reſiſtance, ſtop the Mo- 
tion of the revolving Bod , inſteag of ky 
ug it within its Orbit; whic increa e 
Difficulty another Way. Nor have 1 or- 
pot, when I. ſay this, what ycu told me con- 
Corfora, quæ in ice delata in orbem redeunt, 
ſunt Par hs = vari, E eadem lege cum ip/aus — ps 


debcitatem & cur/us  determinationem 9 Fi I . 53. 
ld. 2. Princip. D. Newton. 


vor. I. 2" cerning 


= F7 PIE 
I 
* 1 
: 
. 
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The fb cerning the Atmoſphere's ſurrounding th 
LY V Earth : But it reaches to no great Height, 

and partakes as well of the Earth's annuy 

as diurnal Motion. And its annual Motion 
remains to be accounted for, as much as the 
Earth's; ſince its diurnal Motion could not 
be otherwiſe accounted for, than the Earth 
PETTY 003 Theron 
Pe. Theſe are the Things, Matbo, which 
I was deſirous of hearing from yourſelf. You 
are ſooner and more ſtrongly convinced, by 
entering into the Diſcuſſion of © Particular, 
and diſcovering the Reaſons of them your 
ſelf, than you could have been by hearing the 
ſame Things from me: And as this is th 
molt effectual, fo it is by far the ſhortat 
7 1 
M. Tell me then by wha? Force, or the 
Direction of what Cauſe, the Planets thu 
continue to move round the Sun in circular 
Orbits? | = 
P. By no Force, and the Direction of n0 
Cauſe at all. | 
M. And yet I have ſhewn you juſt nov, 
that a Body muſt go ftraight forward, and 
| cannot move in a Circle, unleſs it be conſtant 
1 ly kept in, as a Stone is by the Sling. 
0 P. But pray take Care, leſt your Divt 
T1 fions deceive you in this Point. 
M. Which Way? 
P. When you throw a Stone ſtraight fol- 


ward, it doth not move ſtraight * | 
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laſt falls on it. 

M. It is fo, indeed. But hold a little. — 
This is excellent | How oft have. you told 
me, that the Action of falling downward, is 
not the Action of the Body itſelf which falls 
but the Effect of another Cauſe? This is 
what I am contending for, and your Inſtance 
to the contrary makes againſt yourſelf. . 
P. I fee you are. fluſht with | Succeſs, 


found it, What would you fay, if I ſhould 
deny that there was any Cauſe that kept the 
Stone to a circular Motion, while-it is whicl- 
ed round in the Sling? 

M. If you denied ſuch a Cauſe in good Far- 
neſt; I could eaſily convince you, provided 
you could be convinced by Reaſon, : 

N. Convince me if you can. 


that you ſeem. to deny this Fa& in a very 
contradictory Manner; but aſk. you, if a 
Stone put into a Sling could move in any 
Manner without ſome Hand? 

P. It could not. | 

M. And then, could it move round 1 in a 
circular Space, if the Sling did not conſtant- 
ly keep it within thoſe Bounds? 

P. I cannot tell. 

N. Come, ſpeak ingenuouſly, Philon , 
| undertook only to convince you, provided 

| 2 you 


Matho : But leaving this Inſtance as we 


1563 


but always draws nearer. the Earth, and WS 


XLV. M. I ſhall not ſtay then to obſerve 
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See, you would Rand to Neaſon. For tell m 
WAR what happens, if you let the String yo? 

P. The Stone immediately: hes out. 

M. Doth not, ' therefore, the String ton. 
ſtandy impreſs another Forer upon the 
in drawing it ſtill back to the Hand, @k 
were the Center of its Motion? 
P. I own it does. n 

M. The Stone then — -prefied, 
or urged by 710 cuntrary Forces : By them 
it would inceffantly fly out, this belongs w 
the Stone itſelf; and by the ofÞer it is 28 in. 
ceſlantly kept in, this is the Action of 'th 
a Have you we ! to Men th 
this ? 


P. Nothing. 
M. There is -andbther Confideratidel Ake- 


wit that confirms all *this, -and In which 
any Boy would be able to give yer Satil- 
faction. | 

P. Pray let me hear it. 

M. If we whit 'round the Stone with 
more Velocity, it ſometimes happens that 
the String breaks; which thews, that as the 
circular Motion becomes ſwifter, the renn. 
Fugal Force (as J now remember vou called 


it before, when ſpeaking of the Ring twirled 
round on the Table) becomes ſtronger. | 
F. It does certainly, otherwiſe the Strong 
would not break. 
M. And-muſt not this Increaſe of cru. 


trifugal Force require an equal Increase cf 


Col. 


Comwhearia: Pyerilis. * 


P. It muſl. And now, Maths, y 
have convinced me ſufficiently ; but at = 
ſame Time you have taught me how I may 
convince you, if . ſhould deny. again any 
of theſe Things, you have juſt now affirmed. 

M. That If be very far from doing: 
But pray what do yu a. by ſuch an In- 
ſinuation? 

P. I ay, that this our Earth, and every 
one of hel Planets, | is conſtantly urged or im- 
pelled by two contrary Forces; one which 
always drives the Planet ſtraight forward, 
and another which keeps it conſtantly from 
running out, by retracting it towards the 
dun, _ Center of its Motion. What do 
od think of this ? 

M. I think it is caller to afficm than to 
prove it. 

P. What do yau in it Well, 
lince you ſeem in l. what to deny, 
tell me, Would the Earth placed at this Diſ- 
unce from the Sun move any Way without 
ſme Hand; that is, without a Force impreſſ- 
ed upon it by /ome Caufe ? 

M. It would n remain there for 
erer. | 

P. Would it begin to move forward, 
— zu, or backward ? upward or down- 
war 


| 


M 3 * 17 I own 


contrary; Force. to. keep: the Stone to its The, funk, 
Orbit? == 
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—_ M. I own it could move no Way, mor 
ian the Stone in the Sling. 

N P. Some HAND, therefore, (whatever 
that may be) impreſſes one Force * the 
Earth. 

M. I own it. | 

P. But if only one Force were Ape 
upon it, driving it ſtraight forward, wh 
would happen ? Would it keep to a circulr 
Orbit, if another Force did not conſtant 
draw it towards the Center - 

M. It could not of itfelf keep to a fire 
lar Orbit, more than the Stone. 

P. For if no other Force acted, what 
would enfue ? 

N. It would undoubtedly begin to "Oy it 

Orbit that Inſtant. 

P. Does not, therefore, ſome HAND! in. 
ceſſantly impreſs a ſecond Force, to prevent— 

M. It is enough, Philon; J always forget 
to make the Application from common in- 
ſtances, where qur own Experience is Judge, 
to other Caſes leſs attended to; though the 
fame Reaſons are applicable to both : But 
now I ſee there is an equal Neceffity for 
the conſtant Impreſſion of both Forces, 
well in the Revolution of ſuch vaſt Bodies a 
pur Earth, as in this ordinary Experiment. 
And indeed, this is the Notion I myſelf had 
at firſt ; though I did not perceive the two 
different Forces fo diſtinctly, nor was I ff 


much ſatisfied about the reality of WT; 
a 
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P, For can a Body, the greater it is, re- The Aa 
quire leſs Force to give it any Sort of Mo- — 
tion? 

M. It requires a greater, ſurely, and that 
in Proportion to its Magnitude, _ 

P. Since then a Stone twice as big would 
require double Force, and one thrice as big 
triple Force, and ſo on; conſider with your- 
ſelf, how great that Force muſt be, which 
drives round, and keeps to a circular Moti- 
on, ſuch a Body as the Earth, loaded with 
fuch vaſt Mountains, and prodigious Rocks, 
and flying with ſuch Rapidity. 

M. Such Force is above our Eſtima- 
tion, becauſe we know nothing can be 
compared with it. Yet I ſhould have ſome- 
what a juſter Notion of it, if I knew what 
the Earth's Velocity in its Orbit were. 

P. It would be an eaſy Matter to ſhew 
you that, if we were certain of its true Diſ- 
tance from the Sun. But, as I have ſaid be- 
fore, that Diſtance is hitherto undetermined. 

Me However, ſatisfy my Curioſity fo far, 
a5 to tell me its Velocity, on the common 
gre ? 

P. If the middle Diſtance of the” Earth 
from the Sun be two thouſand of its own Se- 
midiameters, its mean Motion in its annual 
Orbit is nine hundred and fifty- three Engliſb 
Miles in a Minute: But if its Diſtance be 
Sr Ger thouſand of thoſe Semidiameters 


(which comes nearer the general Suppoſition) | 
M 4 in 
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The fork Ts Minute of Time it flies fulf a thouſini 

wa Mie. CES | | 
WEE... roſes x9 Aſtoniſhment abox 
Exp effion. If I conf e och, 
near eight thouſand Miles in Diameter, ſhoot. 
ing through the Ether at the Rate of fix 
thouſand Miles in an Hour bay that we 
„ en ws. $3.4 e 
urſelves are carried along with it. — Bui 
this to be ab 5 
E. If that be de ae Diſtans of t 
Fart from the Sun (and ſome have mide 
the Diſtance between them much greats) 
this Velocity of it is as certain, as it is that i 
moves at all. Wh | 3 
. This looks like the Exaggerations [ 
haye heard of in ſome of the Mabometan Le- 
PT! ˙ 1 
P. Thoſe Legends, Matho, are only the 
Productions of an ignorant and itregular 
Fancy: But alas! the moſt unbounded Fan- 
y is narrow, in Reſpect of the Power of that 
Une. which we E now under Conſide- 
JJ —＋. 
M. I ſhall not be able, for ſome Time, to 
t over the Amazement this Particular has 

hrown me into. | 


- 
” 


XI VI. P. It is proper, before you go far 
ther, to let you now, that the one o thele 
Forces, which prevents the Planets from 
pang opt. in Freight, Lines, by Uomap 
them conſtantly inward to the Center of thei 

Motion, 


— Pi #8 5g 


Motion, is called by Philoſophers the centr;.. The 
petal Force; and the — by Which they Cor, 
would run out, is called the 'excurſory or * 
jefile Foret. 

M. Theſe Names expreſs the Difference 
of the two Forces very clearly. 

P. As to the Obſervation which you Boys 
make, that when you whirl the Stone about 
with more Velocity, its centrifugal Force be- 
comes the greater, it is very much to the Pur- 
poſe: For, as you rightly obſerve, the cen- 
tripetal Force (or the ſtretching of the String 
to keep it in) is increaſed y. Therefore 
knowing the Quantity - Strength) of one of 
theſe Forces, you muſt always know the 
other ; and _ will find the Increafe of the 
centrifugal very regular, accord! 
the ws. wh gs of Velocy which may be of of 
great Uſe to you herea 

M. I little thought our Divetfions could 
have been ſo uſeful to us in theſe Matters. 

P. As it is of Conſequence to you to be fa- 
miliarly acquainted with the Necefſity fortheſe 
Forces, pray anſwer me a few Queſtions, 

M. Aſk what you have a Mind, 

P. If neither of theſe two Forces were 
* upon a Planet, what would fol- 
ow ? 

M. Nothing; for the Planet would reſt 
n the fame Place, as much as the Stone did 
in the Sling, when no Hand moved it. 


P. If 
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3 If the centripetal Force were only in. 
CEIRS preſſed, what then would be the Conſe- 
Nees 

M. The Planet would Sight he 
drawn down towards the Sun. 

Px only the proj jectile Force acted? 

M., It would —— _— through the celeſtial 
Regions, without Let or H indrance. 

P. If ſome HAND ſhould impreſs both 
Forces together, ſo that neither of them 
could overcome the other, what would be 
the Effect ? 

M. The Planet could neither ins nearer 
the Sun, being hindered by the excurſory 
Tendency ; nor run out to a greater Diſtance 
from him, being kept in by the centripetal 

| Impreſſion ; but muſt neceſſarily revolve in 


CLIC. 
P. But perhaps it is not neceſſary that 


both Forces ſhould act upon the Planet in- 
ceſſantly, and every Moment?! 
MM. It is as neceſſary here as in the Expe 
riment of the Sling: For in the inſtant ei- 
ther of theſe Forces ceaſed to act, one of 
the two Conſequences juſt now mentioned 
would follow, Our Earth, for Inſtance, 
would either be drawn down towards the 
Sun, or fly out through the cœleſtial Spaces. 
B. You ſee then of what Difficulty it ls 
and what Force it conſtantly requires, to 
make a Body revolve about a Center in 4 


tree Space. 
4 , N M. 
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how difficult and wonderful an Effect it is, 

and what the Force muſt be; fince any lit- 
tle Pebble, driven round a Center, requires 
the conſtant Action of an external Cauſe, 
and that acting in two very different Man- 
ners. But the more difficult this Effect is, 
ſo much the more impatient am I to know 
the Origin of ſuch Force, ſo juſtly applied: 
beg therefore you would not keep me any 
longer in Suſpence. 

P. Why ſhould you ſtill urge this Queſ- 
tion ſo prepoſterouſly, and ſo wide of the Pur- 
poſe? From the very Beginning you muſt 
know the Cauſe of Gravity at all Events : 
Now you are ſolicitous to know what ne 
ſo conſtantly impreſſes this Force on the 
Planets, You ſee a prodigious Force is ne- 
ceſſary; you ſee this prodigious Force is ſup- 
plied, and juſtly impreſſed for attaining the 
End : And is it not very happy for us that 
Things are fo? That Power and Force are 
not wanting in Nature, to our comfortable 
ſubfiſting ; though we ſhould neither know 
bow nor whence they are ſupplied ? 

M. Why did not you tell me from the 
Beginning then, Are we not very happy that 
all Things are ſo as we ſee them, though we 
ſrould know nothing farther about them? 
There would be a Compend of Knowledge 
indeed, and an End of Enquiry ! Have you 


9 


s (cd. . =, . 


bn ds 
— 


8 


— 


1 1 fee this fo clearly, that (if the Body The fant | 
he a Planet) I have not Words to expreſs 8 
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dane not told me that nothing is . {0+ pleaſant to 
SYS the rational Nature as the | Diſcovery, of 

Truth; nothing more generous than ty 
communicate Knowledge? Is it generous o 
fair, Philon, firſt to raiſe in me a rations) 
Deſire, and then to ſeem 0 e me the 
Gratification of 8 

P. That is net the Caſe, 1 camalliare 1 you, 
Maths : But finee you are ſo importunate 
we. ſhall. ce to the Cauſe immediate; 
though the longer it had been delayed, it 
muſt have been diſcovered with the greater 
N ; for, which, Reaſon I was willing 

to pat it off for forme Time. 

M As you have encouraged me to oppoſe 
and contradict | you. need not fear | 
fhould give my Aſſent till I were fully con- 
vinced of the Truth of what you advance, 

P. To come to the Point then, 


XLII. Tell me, do you reanembes an 
Obſervation you made before, when we were 
ſpeaking of the Figure of the cœleſtial Bo- 
dies, from which you inferred that they 
were all ſ pherical ? 

M. What was it ? 

P, It was that this Attraction, which ob. 
tains through the whole Maſs of our Earth, 
and belongs to every Particle of it, is 10 
leſs prevalent in all the other Bodies 'of the 


Vans, 
5 M.1 
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M. I remember it very well, and am fell The e — 
of the ſame Mind, ſinee that mutual Ten. 
dency, of All the Parts of any Body to each 
other, muſt anillybeingetrn into a ſphe- 
rical Figure. It is nat enough that they 
come into Contact ng Sa iſo as to form 
an irregular Figur muſt ſtill move 
to that Point — nger Force draws 
them; and thereby form, and tend to a 
Center. In Fluids this is very plain, let the 
Body be a hundred or a thoufand Times as 
big as our Earth, as you then fhewed me. 

And in this Caſe we maſt diftinguiſh, I con- 

Y ccive, between the two Sorts of Attraction, 

that of Gravitation, and that of Cobe for, 

They are quite different Forces, and pre- 

ſerred diſtinct in their Effects, even When 

they tend the ſame Way, as as you then like- 

wiſe explained. It is thus the dee Particles of 

tron, whieh tend tothe Center of the Earth, 

adhere to other Particles of the Metal in the 

ame Direction, by a different Sort of Force: 

The two Forces, you faid, could not have 

been preſerved more diſtinct, though the 
Particles had been large enough to admit of 
Pulleys and Engines to be faftened to them, 

and though they had been wrought by the 

moſt ſkilful Hands. In ſhort, as Gravitation 

5 a Tendeney of every Particle of Matter, 

to be in Contact with every other N 
Particle, this could never Form. -a 70 
hard, or-a-brittle Body: Therefore it lea 

= > — 


£ : 
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The fourth Matter ſtill. in the leaſt poſſible ſeparate pu. 


Wy ticles, without any particular Degree of (6 
heſion between neighbouring Particles. | 
only regards the Figure of the whole Maß 
and as it effects no particular Coheſion! he. 
tween Parts in Contact, it muſt neceſſari 
produce Roundneſs of Figure in every Body 
great or ſmall : And wherever it is otherwik, 
the Effect muſt be hindered by the differen 
Degrees of Coheſion in particular Bodi; 
as you ſhewed me it was in the Mountain 
which are ſupported by hard and unyielding 
Rocks, that they may keep to that Height 
ſo neceſſary to a habitable Globe. — Yau 
likewiſe ſhewed me in the moſt convincing 
Manner, that the fame Attraction of Grays 
tation is indiſpenſibly neceſſary to preſern 
the great Bodies of the Univerſe in that ſphe 
rical Figure. Without this, Water would 
not be Water, nor could fluid Bodies con- 
form themſelves to a globular Surface, as we 
ſee they conſtantly do. They might admit 
of, or remain in any Sort of Figure, how 
wild or irregular ſoever; or if any Fore 
detached them, they might remain in the 
ambient Space, without ſeeking back again 
to their proper Center. Nay, all Matter 
might thus remain ſcattered and diffipated 
in the wide Expanſe. From theſe Conſ- 
derations, this Attraction of Gravitation 
ſeems to me the only Power in Nature, ad- 


apted to form Matter into ſpherical Bodies ' 
1 an 
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ad therefore we: muſt ſuppoſe that it fir! 

6 obtained, and ſtill prevails, through all the 
„stars of Heaven, as well as between all the 
particles of our Earth, or of the other pla- 
i betary Bodies, which we know to be pro- 
„ WY cigious Spheres of Matter. 2 


p. I find, Matho, you are not idle when 


bfent: You have greatly improved the ſlen- 
der Hints I gave you. Nothing can be more 
0;  fuſtly obſerved, than that the Attraction of 


Gravitation, fince it is a Tendency of every 
Particle to be in Contact with every other 
poſſible Particle, can effect no particular De- 
gree of Coheſion between the Particles it 
Contact. Hence this Attraction leaves, as 
you ſaid, the leaſt poſſible Parts of Matter 
boſe and ſeparate among themſelves, ſo as 
to move eaſily one upon another, provided 
their Diſtance with reſpect to the Center of 
their Tendency be not changed. Me cannot 
conceive that from this, or from any other 
uniform Impreſſion on the Subſtance of 
the BY Matter, there ſhould ariſe a Diverfity, or 
a By regularity of Figures among the Particles, 
to hinder their eaſy Motion, or ſliding one 
upon another. 1rregularity of Figure pro- 
ceeds from different Degrees of Force, va- 
10 fiouſly impreſſed (or different Degrees of Co- 


at heſion) in order to conſtitute different Sorts of 
e bodies. Thus this Attraction, as you rightly 


inferred, 


s : | | 1 r Yo ory ie | „„ f * 
and the neceſſary Cement, without which — 


they could not be preſerved in that Figure; 
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„ to wit, | 
1 2 e — | on is cop 
Hſtent with any Sort of Figure, how irg 
lar beser And thus we may be ft 
that any Quantity of Matter in theſe Ci 
cumſtances, (that is, the moſt fluid pofhibl 
muſt form ane great Body perfectly ſpherical 
We muſt likewiſe conceive (according to the 
Order of Nature) that this Sort of Impre(. 
ſion was firſt made upon Matter; and thy 
2 particular Attractions, Which .conſtitux 
1 different Degrees of Cohe on, and form 
the various 8 of Bodies, rr 1 
duced upon it. It was certainl 
before the particular Sorts of dies wy 
be formed out of the common Mafs, that 
the Particles ſhould all be brought to ont 
Place. And accordingly all the Particles « 
the ſeveral different Kinds of Bodies which 
we know, were once in a fluid Form; the 
Bodies themſelves therefore were formed out 
of Matter under theſe Circumſtances. 
M. This natural Deduction even aſſiſs 
the Imagination; and the Reaſons afligned 
ſhew to Satisfaction, that this Attraction firſt 
formed (as;I-faid before) and ſtill preſerves the 
ſpherical Figure of all the the Heaven, 
as * r all the e 10 cur Si 


* 5. 1 
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. P. T am glad you are ſo much Maſter of The fourth 


theſe Particulars, and reaſoned upon them 


the N 

dis Subject: You could not have recollected . 
a. ; 4 
Ol. 


tell me, Mato, do you think that this At- 
oe) BY traction of Gravitation, by which theſe Bo- 
cal. WW dies ſtill preſerve their ſpherical Figure, ob- 
the Bl tains or acts only within their Surfaces ? 
rel M. This Queſtion, after what has been 
hat BY aid, I ſhould think, cannot be difficult: 
However, let me conſider it, that I may 
rm be able to give ſuch an Anſwer as may be 
in. fatisfactory to us both, a, 
ih, 4 . 
da XLVIII. Toward the Center of every 
nat BY ercat Body is downward with reſpect to it; 
one rom that Center is upward : This only hap- 
bens becauſe of the Attraction or Tendency 
ic) Wo that Center from the ambient Space. It 
the Ys certainly ſo round our Earth: The falling 
out BF of Rain from the Clouds, and the Deſcent. 
„c heavy Bodies projected upward, plainly 
ils be, it. If Bodies thrown upward were 
ei dot retracted, the Force of the Projection 
uſt being ſpent, they would remain ſuſpended 
the BW on high : Or rather, if there were no Re- 
action, the Force of the Projection could 
lar never be ſpent, It muſt be fo every where 
] elle, I conceive, otherwiſe Attraction could 


thus at a more proper Time; nor can any 
Thing be of more Service to you in the En- 
quiry we are upon at preſent. Wherefore 


be of no Uſe to preſerve the ſpherical Fi- 
. N gure 
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The fourth gute of thoſe great Bodies: Any Part de. 
A tached from them would remain for ever 
| afterward ſeparate. If theſe fpherical Bo- 
dies were formed by Attraction at firſt, 2 
we have juſt now ſeen they were, it muſt 
have been by the ſeparate Particles tending 
to each other from all the furrounding 
Spaces. Why ſhould not the fame Attrac- 

tion prevail ſtill, or be able to act through 
all the ſame Spaces? Matter cannot be le 
attrafting Matter now, than it was then. 
If there were any Quantity of Matter thro' 

the whole Solar Syſtem, which was attracted 

to no Center, it would remain there uſclels 
and unemploy'd. This ſhocks the Notion 

wie have of the Order of Things. It might 
intercept the Light of the Sun and Stars, and 
make a Darkneſs and Confuſton in our Syl- 

tem. Such a World as ours requires Tran. 
parency and Clearneſs: Upon this our Com- 

fort, our Heat and Light depend. How1s 
Tranſparency effected? A ſmall Quantity 

of Vapours, we find, obſtructs it. Our 
Atmoſphere is kept pure by the Repellency 

of its Parts ; and yet, through all its Height, 

it is attracted to the Earth. —- Theſe, Phi. 

lon, are the Thoughts which occur to me on 

this Subject, with Regard to the ſeveral Pat- 
ticulars we have diſcourſed upon before: And 

they ſeem to ſhew that Attraction acts al 
around, without the Surfaces of the great 
Bodies of Nature, E 


P. You 


Cofmortheoria- Puerilis, 


P. You have touched upon ſome Things The fourth = 


I Conference, - 


Matho, of no ſmall Conſequence; Our At- 
moſphere is a Scene of peculiar Wonders. 
But leaving theſe, you are really of Opinion 
then, that there is no Space within the So- 
lar Syſtem where Attraction to ſome Cen- 
ter does not prevail? 

M. I am: For this Attraction does not (like 
the other) act in Contact only, but at vaſt 
Diſtances z of which we have certain Proofs. 

P. What Proofs ? 2 

M. No Body can be ſo big, ſince all the 
Parts of Matter in it attract each other, but 
that many Particles muſt attract one another 
at the whole Diſtance of its Diameter. 

P. But theſe extreme Particles may attract 
each other, by Means of the intermediate Par- 
ticles. 8 

M. Since Attraction between any two Par- 
ticles is not, properly ſpeaking, the Effect 
of Matter at all, it cannot be the Effect of 
intermediate Matter: And the two Particles 
muſt affect each other the ſame Way, whe- 
ther any other Particles lye between them, 
ornot, At this Rate then, fince, abſolute- 
ly ſpeaking, it is poſſible that a Body might 
be ſo big as to fill the whole Solar Syſtem, 
we ſee that two Particles of Matter muſt 
tually attract each other at all that Diſtance. 

P. It is ſo indeed. | 1 

M. Therefore Attraction not only may, 
but muſt act through all that Space. If we 

N 2 ſuppoſe 
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The fourth ſuppoſe the contrary great Diſorders mnſt 
GY WV enſue. If our Earth, for Inſtance, came to 


a Place where Attraction to no Center pre- 
vailed, it is hard to imagine what would be 
the Conſequence. | | 

P. It would {till attract Bodies to its own. 
Center, even in ſuch a Place. - 

M. That is true; but being thus deſerted, 
it would remain there, like a Piece of uſe- 
leſs Lumber : Or, if the projectile Force ſtill 
acted, it muſt, at leaſt, ramble out for ever 
through the Spaces on hig. 

P. What do you ſay, Matho; would the 
Earth be deſerted, or at leaſt, ramble out for 
ever, if it came to a Place where Attraction 
to no Center prevailed ? Stop a little, and con. 
ſider well the Conſequences of what you arc 
ſaying.— | pd 

*M This is an agreeable Surprize, Philon! 
You have brought me to maintain, without 
my knowing it, the Thing I chiefly wanted 
to be informed in. This Attraction of Gra- 
vitation acts indeed through the whole Sy{- 
tem, and is that mighty Force, which con- 
ſtantly impells the Earth, and all the Planets, 
towards theSun, the Center of their Motion ; 
and, together with their projectile Force, 
maintains their Revolution. It appears to me 


now ſo natural, that, if there were any Place 
throughout the Syſtem where Attraction did 
not obtain, that would be the Region of Diſ- 
order and Confuſion, It is not only 


the Pre- 
ſervative 
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t crratiye of particular Bodies, but the Ce- Sur cen 

0 ment of the whole Planetary World, and, I ww 

* believe, of the whole Univerſe : For Confu- | 

fon and Diſorder,of uſeleſs and unemploy'd 
Matter can reign no where in Nature. This 
u. likewiſe is that centripetal Force, I ſuppoſe, 
by which our Moon and the other ſeconda- 
„ ry Planets are retained in their Orbits about 


- WH their Primaries ; there being Attraction to 
me Centers of thoſe great Bodies, as well as 
co that of the Sun. | 

P. That you may affirm without Heſita- 
ton: Every Thing is alike, you perceive, in 
* both Caſes; to the Centers of theſe Planets 


s drwnward, from a conſiderable Space round 
them ; and the ſecondary Planets obſerve the 
fame beautiful Proportion in rolling about 
them, as they obſerve in rolling about the 
Ys | 

M. That, namely, between the Squares 
of their periodical Times, and the Cubes of 
their Diſtances ? | | 

P. The fame. | 

M. Well, Philon, when ſhall I under- 
ſand this Proportion? | „ 

P. Not the ſooner for your Impatience. 

M. That is true: However, I now per- 
ceive the other Reaſon why the Sun was to be 
large a Body, with Reſpe& to the reſt of 
the Planets ; which you before kindly left to 
my own Diſcovery. 5 

F. *Namely ? 


N43 M. Not 


182 


he 
onference. 


VV 


MATHO Or, The 
M. Not only the Heat and Light of the 


Sun were to be diffuſed all around, as fx 
as the Orbit of Saturn, but his attraQiz 


Force was vaſtly to exceed that of all the 
Planets, that he might not be drawn from 


the Center of the Syſtem. I am ſatisfied | 


ſhould not have had half the Pleaſure, if ya 


had told me this, that I now have in finding 
it out myſelf. | | | 
P. For what muſt have happened, if one 
of the leaſt, inſtead of the greateſt Body, 
had been placed in the Center ,of the Syſtem? 
M. It could not at all have been a Syſtem, 
if the central Body had not Force enough t 


reſiſt the Attraction of the other revolving 


Bodies; but muſt inſtantly. have gone int 
Diſorder, and been carried through the c«- 
leſtial Regions with endleſs Confuſion. It 
as if we ſhould ſuppoſe a Mill- Stone to re- 
valve about ſome little Pebble, and not the 


Pebble about the Mill-Stone. | 


P. This Reaſon, Matho, is according to 
the Nature of Things: Or, if I might 6 
fay, the Voice of Nature itſelf 

M. And from this View of the Syſtem, 
J perceive it muſt, indeed, be either Igno- 
rance, or Obſtinacy, to contend that the 
Earth is in the Center, and that ſuch a Body 


as the Sun ſhould revolve about it. In that 


Caſe the Earth would ſoon be dragged from 


its Place, and together with the reſt of the 
| > Planets 


Coſmotheoria Puerilis. 
Planets, follow him through unknown Parts 
towards the fixt Stars. 3 

P. You touch upon an univerſal and con- 
cluſive Reaſon, for placing the Sun in the 
Center. All the ancient Aſtronomers, ( Py- 
thagoras excepted) and ſome of the mo- 


| derns likewiſe, in ſettling the Order of the 


Planetary Syſtem, determined themſelves on- 
ly by optical Appearances, (concerning which 


ve (poke before) without any Regard to 


phyſical Conſiderations ; though the centri- 
tugal Force of Bodies is inſeparable from 
their moving in circular, or indeed, any other 
Sort of Orbits. . | 
M. I thought no other Order of the Syſ- 
tem had been pretended, than the Proleme- 
an and the Pythagorean. | 
P. Tycho Brahe, a noble Dane, obſerving 


that Venus and Mercury never appear on the 


vide of the Earth oppoſite to the Sun, con- 
tired a mixt Sort of a Syſtem, where Venus 
and Mercury revolve, it is true, immediately 
about the Sun; but he, with theſe two Pla- 
nets, revolves about the Earth in the Center. 
M. That does not mend the Matter, 
with Reſpect to the centrifugal Force of 
ſuch a mighty Body as the Sun, revolving 
about ſuch a ſmall Body as our Earth: And 
even thus, I preſume, he could not account 
naturally for the retrograde Motion of the 
ſuperior Planets, Mars, Jupiter, and Sa- 


(urn, | | 
N 4 P. He 


Conſerenes · 
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The fourth P. He could not. WEN 
M. From this I perceive more fully thin 
before, that placing the Sun in the Center, 
is the only Thing that can ſatisfy both opti 
cal Appearances, and phyſical Reaſons. 

P. That alone is the Order, with which 
a fair Enquirer can reſt ſatisfied, — 

M. 1 now likewiſe perceive why, in giv- 
ing me the Order of the Planets, you reck- 
oned it upwards from the Sun to Saturn: 
For though it be downward to the Center of 
every particular Planet from the utmoſt Ex- 
tent of the Sphere of its Attraction; yet ſinoe 
the Sun's attractive Power is predominant 
over the whole Syſtem, the upward and 
downward, with Reſpect to him, muſt er- 
tend to its utmoſt Limits. N 

P. And a great deal farther too. 

M. It is ſomewhat unnatural to ſuppoſe it 
to end all at once, and at a certain Limit; 
it muſt rather grow weaker and weaker by 
Degrees: But pray how much higher does 
it reach ? | HE 

P. You muſt be content to be ignorant of 
that at preſent. 

M. Another Difficulty then occurs to me 
on this Subject: If the Sun's Attraction be 
predominant over the whole Syſtem, and at 
the ſame Time every Planet retains a Sphere 
of Attraction peculiar to itſelf, or where 1ts 
Force is predominant, how is it that thele 

con- 


4 
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ther? 

er, P. That is not a Point to be diſcuſſed 4 
h, or in few Words. 

M. I think I could manage it by myſelf, | 


ich P. You will certainly underſtand 1 it better, 
if you try it beforehand. | 
iy- M. In the mean Time then let us go on 


ck- vith the Subject we were upon before. 


of XLIX. P. You have now diſcovered one 
) of the Forces, by which the Planets are 
nce governed in their Orbits round the Sun. 

ant M. I have, with much Pleaſure; and 
ind WY could almoſt oueſs at the Cauſe which im- 
ex- Bl preſſes this Force ſo powerfully, fo juſtly; 
and at ſuch various Diſtances : Though I 
am not yet quite certain. 

P. It is ſomething to know the Nature of 
the Force itſelf, That it is the ſame which 
you firſt admired in the Fall of a Stone : 
For it could be ſhewn by an eaſy Computa- 
tion, that if a Stone were removed to the Diſ- 
tance of the Moon from the Earth it would 
fall juſt as far in a Minute, by the Force of 
Gravitation, as the Moon is attracted from 
her projectile Direction in the ſame Time. 
And ſince (as I mentioned juſt now) the ſame 
Proportion obtains in the Motion of the Sa- 
tellites about their Primaries, and of the pri- 
mary Planets themſelves about the Sun; we 
* be certain that the Attraction, which 
prevails 


contrary” Actions do not diſtrub each o- The fourth 


3 
The forth prevails through the whole Syſtem, is the 
2 — by which a Stone, when thrown up, 


Action. + 
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falls down again to the Earth. 2. 
M. I underſtand : You argue from the 
Stone to the Moon ; from the Moon to the 
reſt of the ſecondary Planets; and from the 
ſecondary Planets, to the Primary ; ſhewing 
the Force ſtill to be of the ſame Kind. $ 
that a Stone gravitates to the Earth, and the 
Earth itſelf to the Sun, by the ſame Sort of 
P. It is ſo: As to the Cauſe both of this 
and the projectile Force, it will in a little 
Time become plain. But that you may the 


better conceive the Uſe and Nature of the 


projectile Force, anſwer me again a few 
Queſtions. 
M. I am ready, as far as common Senk: 
can ſuggeſt to me. g 
P. If the attractive Force only prevailed 
in the Syſtem, what Conſequence would it 
have ? 
MM. The Sun, as I ſaid before, would 
draw down all the Planets to himſelf, where 


they would remain ſtrongly attracted to his 


Body, without any farther Motion or Order. 
P. Which Event, Matho, would be the 
final Deſtruction of both the animal and ve- 


getable Nature, in the whole Syſtem ; the 


Earth, and all the other Planets, being con- 
ſumed, or quite diſſipated by his raging Fire. 


M. Dread- 


Cy egos Puerilie. 17 


M. Dreadful Caſtrbphe! But ſuch an Thy Gmk 
Ocean of Fire was neceſſary, to make our wy 


Planetary World habitable. 

P. How could this horrible Confuſon 
have been prevented ? _ 

M. It could only have been prevented by 
a MicuTy HAnD impreſſing on the Pla- 
nets the other Force, the Projectile, to wit, 
by which they tend to move on in ſtraight 
Lines; that by a Compoſition of both Forces 
they might deſcribe circular Orbits round 
this Ocean of Fire and Light. 

P. Could this Force impreſſed: any how, 
and af a Venture, have had that Effect? 

M. Let me conſidera little—It could not: 
The Quantity of this Force was to be juſtly 
attempered to the Sun's Attraction, that it 
might neither be too weak, nor too ſtrong; 
but keep the Planets always at the ſame Diſ- 
tance. And then this juſt Quantity of the 
projectile Force was ſkilfully to be directed, 
for avoiding an equal Inconvenience. Had 
the Direction been oblique, either from, or 
to the Sun, the Planets could not have moved 
in circular Orbits: Some of them might have 
aſcended without the Limits of the Syſtem, 
and others been carried down towards the 
Sun in the Center. 
P. You are ſatisfied then that Art and 
Hill were to be e in * Majtes? 
M. Fully. FU 


P P. And 


* M. It is rather impoſſible that doing Thing 
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P. And that doing Things at a Venture 
ight have miſſed of the Effect? 


at a Venture could have reached the Effee, 
as there is but one Way of hitting the Mark, 
and en Thouſand different Ways of miſſing 
it: And that, whether we conſider the ad. 
juſting the Projectile to the attractive Force 
in any one Body, or giving it the proper 
Direction when adjuſted. And much greater 
is the Difficulty, if we take into the Conf. 
deration all the Bodies of the Syſtem. 
P. What you fay is very true, Math; 
for as the Sun's attractive Force on every one 
of the Planets is different, ſo the projectile 
Force was to be different in each of them: 
And the ſame attempering the two different 
Forces, with the Propriety of Direction, 
was no leſs neceſſary in the Motions of the 
ſecondary Planets. Now conſidering theſe 
two Forces conſtantly impreſſed, and alſo 
the Attraction of Coheſion if you pleaſe, 
you are ſatisfied that theſe are not the Ac- 
tions of Matter itſelf ? 

M. I am; for Reaſons which J have often 


repeated. A Particle of Matter cannot act 


ten Thouſand different Ways at once, and 
at immenſe Diſtances, Nothing can act 
where it is not. This ſatisfies me as to the 
Attraction of Gravitation, that it is not the 
Action of Matter. As to Coheſion, if there 


were nothing to be overcome but the Inac- 
f | : _ tivity 
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Reſiſtance of a ſmall Particle of it, or ſepa- 
rate that from the reſt ; which yet conſtant 
Experience ſhews to be otherwiſe. Though 


fince a large Bar of Iron is not more hard 
by no Effort ſeparate thoſe leaſt Parts, or 


counter-a&t that Force wherewith they ad- 
here to each other. Hence it is manifeſt 


Impreſſion of the projectile Force in the 
Motion of the Planets round the Sun, it was 


required an external Cauſe, as the Stone 
in the Sling; or rather infinitely more. It 


Mountain, or but a Rock, might of itſelf 


dred ; beſides giving itſelf a conſtant Change 
of Direction. | 
Actions proceed from the Power of an Im- 
MATERIAL CAUSE. 

M. That was the eaſy Diſtinction I gave 
a firſt; if any Thing is not effected by 


Mat- 7 


tvity or Inertia of Matter, that Force, which The n 
moves and overcomes the Reſiſtance of the 5 
whole Body, muſt certainly overcome the 


this Attraction be only between contiguous 
Particles, and does not reach to diſtant Parts; 


and firm than a ſmaller Piece; yet we can 


that this can leſs be the Effect of theſe little 
Particles, than Gravitation itſelf, As to the 


ths which from the beginning I ſaw as much 
would be ridiculous to ſuppoſe that a ſingle 
ſhoot through the Ether, at the Rate of a 


thouſand Miles a Minute, or even of a hun- 


P. From this you muſt allow, that theſe 


190 MATH O: or, The 
"Thi Mitter, it muſt be effected by ſome Thing F 
Up not Matter, r ene 4 
| P. All the Power therefore, which we v 

ſee exerted in the material Univerſe, muſt 
proceed from an immaterial Cauſe, | A 
M. The Connexion between this Propoſi. 
tion, and the laſt is fo ſtrong, that they WM 
ſeem but one and the ſame Thing. If Mat- 
ter can do nothing, all material Nature muſt 
conſtantly be influenced, and acted upon by . 
thts Cauſe. | | | in 
P. This Cauſe likewiſe muſt not only be p 
poſſeſſed of all the Power we find exerted (1 
in the material World, but alſo be 4nowing Wl ;, 
and feciful. | 0 
M. A Cauſe, which works with TIntelli- Wi ;, 
ence and Skill, muſt be a &nowng and f 
Gotful Cauſe. - * 
P. Does this Cauſe only exert its Power 
by Starts, and in ſome Places, or always and Wl 
every where? ee 
M. The Effects we have ſeen are inc, de: 
| fantly produced through a Nature ; — 0 
And to ſave you the Trouble of more Queſ- all 
tions, Philon, the Point is now become too - gu 
plain, for any Perſon not to know that this ane 
Cauſe is the All powerful and infinitely per- ka 
ect Being. I had the Deity in my Thoughts duc 
ſome Time ago, but imagined you were to the 
tell me of ſome ſecret and unknown Power ing 
in Nature, which performed all theſe Things ; lets 
which I believe is the common Way of ex 
think- end 
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thinking with regard to this Subject. There The fourth 
is Erdl any one who would Now that the Cn 
Weight of a Stone, or the Hardneſs of Iron, 
were Effects which required the conſtant 
Action of the Deity. COT 

P. It is too much the common Way of 
thinking, Matho, even among thoſe who 
ought to think otherwiſe. If I might com- 
plain of the Abuſe to you (whom I would 
wiſh to have quite a different Way of think- 
ing) it is accounted the great Perfection of 
Philoſophy, never to come to the i Cauſe 
(that is reckoned mean and inartificial) but 
to hunt after ſecret and hidden Cauſes, and 
ſo to explain the Frame of Nature, as if it 


were ſome Way or other independent and 
ſelf- ſufficient. | 


L. On the contrary we muſt ſoon, very 
ſoon, come to the fir# Cauſe, if we would 
Reaſon right. It is wiſely and kindly fo or- 
dered that we ſhould eaſily diſcover that 
Cauſe, which is the End and the Reward of 
all rational Enquiry. What does all my 
Study ſignify, if at ſumming up the Account, 
and after an Application of many Years, it 
leaves me in Doubt whether 1 be the Pro- 
duction of Chance, without any Deſign, or 
the Work of an infinitely wiſe and good Be- 
ing: Whether I be deſigned for an end- 
ics Duration, or ſoon to drop into Non- 
exiſtence ? Application without this View 
ends in the moſt dreadful Uncertainty about 

our- 
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The fourth Ourſelves. It was for this Purpoſe only tha 
WAN) the rational Powers of the Scal 7 
uus; that we might diſcover the Creator in 
the Works of Nature. Had we nothing 
more to regard than the Brutes, the Bad 
and Belly only, and the ſenſitive Part of our 
Nature, we ſhould have had no higher Fa. 
culties than they. But having once diſco- 
vered the firff Cauſe, which (as I have faid) 
we may eaſily do ; we may then go on with 
Pleaſure and Security: We may then indulge 
-our Reſearches into the Works of Nature 
to the laſt; and with greater Alacrity, a 
being certain that in every Step we advance, 
we make a new Diſcovery of the Power and 
Wiſdom of the Author of Nature. It i; 
true, we muſt ſoon be loſt amidſt the Sub- 
tility of Work, and Niceneſs of Contrivance: 
For a ſmall Knowledge of the Art and 
Power of the Creator. is the Height of all 
human Attainments here: But even this 5 
pleaſant and comfortable; we know by whom 
it is we. are ſurpaſſed, Whereas, if once 
we paſs bythe obvious Appearances of Nature, 

. endeavouring to find - 3g Cauſes of theſe 
in more hidden Operations; and the Cauſe 
of thoſe again, in Things ſtill more abſtruſe; 
and ſo at length to come to the fit Mover 
in this Method ; we are under a grieyous 
Miſtake, It is as if we ſuppoſed our Facul- 
ties, which are over-powered with the Sub- 


tilty of Nature's Operations in the moe 
tep, 
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Step, were able to determine with more 
Clearneſs and Certainty, after they are got 


down among the inſcrutable Finefſes of 


the Work. The Deity hath not left himſelf 
thus to be diſcovered ; but hath Kindly 
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The fourth 


Conference. 


— 


brought the ſtrongeſt Degree of Evidence, 
even within the Reach of the Methods of 


Senſe aſſiſted by Reaſon. 
M. You ſeem to ſpeak with ſome Con- 


cern, Philon : But I perfectly conceive the 
Reaſonableneſs of what you ſay. Bad indeed 
would it be for Mankind, if Men of Leiſure 
and Genius only could diſcover from the ma- 


terial World that there was a Deity; and 


that the heavenly Motions, and the whole 
Frame of Nature, are ſtill kept in Repair by 
his Power. Such neceſſary Knowledge was 
intended to be eafily attainable. @=_ 

P. This, Matho, was the original Know- 
ledge of Men in their firſt State. But as 
Diſputes have been raiſed, and thoſe are 
ſuppoſed to underſtand Things beſt, 'who 
ſeem to ſpeak with Doubt and Heſitation, 


(this having a Shew of greater Knowledge;) 


I would willingly have put off the Concluſion 
we are now come to for ſome Time, till we 
had conſidered the Nature of Matter more 
carefully, and thereby left leſs Ground for 
Coubting, 3 

M. And for all that I think we have not 
been raſh, nor concluded any Thing haſtily, 


or 'rom one Reaſon only: I even fancy I. 


VIE. "7 O08 could, 


— : —_— . — 
"YE 9 — bn * — ——n— 
> = — > 
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The fourth could, in a plain and rude Way, fat 
HS nother Perſon, who was defirous to be 15 


Adverſary. However, nothing hinders us from 
going on with the Conſideration of Matter ſtill: 


M 4 THO: or, The 


formed about theſe Things; though perhaps 
I could not deal with an unfair and captions 


This is agreeable to your own Method; we 
{ball go forward with the greater Alacrity, a 
being certain that in every Step we advance, 
we ſhall make a nearer Diſcovery of the Power 
and Wiſdom of the Author of Nature, —| 
began to think, that the Reaſon why you kept 
me fo long on the Examination of Thing, 
before we came to this Concluſion, waz, 
That I might have ſome previous Conception 
of the Power and Wiſdom of the Deity, 
from the Greatneſs of the Effects he con- 
ſtantly produces: For I find I could not 
have had ſo full a Notion of theſe, by being 
ſimply told, his Perfections were infinite. 
P. That had been a very juſtifiable Res- 
ſon, Matho, if I had had it in my View, 
It is eaſy to pronounce theſe Words, A Being 


of infinite Perfections, and other Expreſſions tt 
of this Kind; but we frequently uſe them f 
rather as Words of courſe, mere technical 

Terms, when we ſpeak of the Deity, than 5 
as having any tolerable Notion of what f 
they import. Nor is it eaſy for ſuch Cres * 


tures as we are, whoſe firſt Information of 
Things is from Senſe, to have ſo ſtrong and 
lively a Conception of infinite Power and 

4 Knowledge 


 Coſmatheoria Puerilis. 
Knowledge — other Way, as by contem- 
plating he E of theſe Perfections in the 


kinble © Ds. 
M, I am convinced that the Method we 


195 


The fourth 
Conference. 


— 


have taken was the beſt we could have 


taken, — But what Ground for doubting 
have we left? 

P. None I think, to a fair Enquirer: 
But you muſt not expect always to meet 
with ſuch. For ſome have denied that the 
Fabrick of the Univerſe owes its Origin to 
Wiſdom and Deſign, or is governed by Power 
and Knowledge. 

M. Muſt not ſuch an artful Contrivance 
of this Frame, and nice Adjuſtment of one 
Thing to another, have proceeded from 
Reaſon and Deſign ? 

P. They deny it did. | 

M. What Sort of Effects are thoſe then, 
which Reaſon and Deſign produce, — 
to theſe Men? | 

P. No Sort of Effects at all. 

M. How can they who deny this, ſhew 
that they themſelves are reaſonable Beings ? 

P, By endeayouring to overturn your 
Reaſons, 

M. Can they ſhew ſuch ſtrong Marks of 
\afon in this Attempt, as thoſe are which 
bey deny to be Marks of Reaſon in the 
Works + Nature ? 

F. They themſelves muſt look to that. 


0 2 M. Do 
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The fourth © M. Do they know all the Inſtances of 
ya Art in the Works of Nature ? | 
P. No Man on Earth can pretend to 
know them, in reſpect of any one Particu- 
lar: All is Art till our Faculties fail in the 
Inveſtigation. | | 
M. They cannot therefore be Judges of 
what they do not underſtand. I remember 
what you faid, when we were ſpeaking of 
the Uſefulneſs and Neceſſity of Mountains Wi « 
on our Globe. Ignorance only can make a 
Man find Fault with the Contrivance and 
Beauty of the Univerſe. 
P. There is a pretty famous Story told 
to this Purpoſe, Matho, of a certain King, 
who, not underſtanding the Order of the 
Planetary Syſtem, ſaid, Had God conſulted Wi | 
him about the Contrivance, he could have ! 
ſhewn how it might have been mended “. 
M. Poor Mortal !—As to the Power diſco- WW © 
vered in the Motions of the heavenly Bodies, 
do theſe Men contend that the conſtant Retrac- Ml | 
tion of the Planets towards the Sun, contrary ill © 
to the Tendency of Bodies revolving about a 
Center, proceeds from nothing? Do they lay 
that the firſt Impreſſion of the projectile 
Force, on ſo many prodigious Globes of 
luggiſh Matter, and the exact Adjuſtment 
of that Force to balance the conſtant cen - © 


e dire [ Alfonſe dixifme Roy de Leon] que fi Din tf 


Lui eit fait Phonneur de Py appeller, Il Lui auroit donne dei m 
lens conſeils, Moreri in Alfonſe. - 


4 tripetal 


Coſmotheoria Puerilis. 


tripetal Tendency, required neither Power 
nor Art in the Cauſe ? © 

P. They aſcribe all thoſe Things to Mat- 
ter itſelf. 

M. Do they aſcribe to Matter thoſe Things, 
the performing of which it ſtruggles againſt ? 
Matter at Reſt, ſtruggles againſt being put 
in Motion; when in Motion, it ſtruggles 
that it may not be turned out of its Directi- 
on ſtraight forward: And therefore it can- 
not perform that, the Performance of which 
it reſiſts. What do they ſay to this? 

P. I do not really know. 

M. Could you anſwer any Thing for 
them? 1 
P. Nothing, indeed, if I ſpeak Senſe: 
Perhaps they may ſay, that Matter does not 
reſiſt neceſſarily, and of itſelf, to be put in 
Motion, or turned out of a ſtraight Directi- 
on, when moving. 5 

M. Another Cauſe then, different from 
Matter, muſt be neceſſary, by whoſe Aſſiſ- 
tance Matter might reſiſt; and it would be 
extremely fooliſh in them, to deny a Cauſe. 
different from Matter, and yet have Recourſe 
by a Cauſe different from Matter. 


LI. P. Now ſtop a little, Matho, and 
conſider what you have done. You will find 
that you have concluded more in few Words, 
than I could have ſhewn you by many Argu- 
ments. 


3 M. You'll 
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M. You'll make me vain. 

P. Nothing like it: For from the Reſiſ. 
tance of Matter, you have ſhewn the abjpolute 
Neceſſity of an immaterial Cauſe, let an Ad- 
verſary ſay what he will, or be ever ſo unfair 
and captious. If Matter neceſſarily reſiſts 3 
Change of State, whether of Reſt, or moy. 


.ing uniformly forward, an immaterial Cauſe 


muſt be neceſſary to overcome its Reſiſtance: 
If it doth not of itſelf, and neceſfarily reſiſt, 
an Immaterial Cauſe muſt ſtill be neceflary, 
by whoſe Aſſiſtance it may reſiſt. 

M. I ſee in either Caſe, the Sluggiſhneſs 
or Inertia of Matter appears undeniable: For 
if Matter neceſſarily reſiſt a Change of Mo- 
tion, or of Reſt, it cannot effect that which 
it reſiſts: And if it reſiſts only by the Help 
of another Cauſe, it can as little produce the 
Effect as before, nor even reſiſt producing it, 
without Aſſiſtance from ſomething elſe. This 
is making it the moſt impotent Thing we 
can have any Notion of. 

P. We could not form a Notion of an” 
Thing fo ſluggiſh and impotent, and that on 
every Suppoſition, unleſs from this very Sub- 
ſtance. So ſluggiſh, that you may defy the 
fierceſt Sceprick to doubt of its Inactivit). 
The Inertia of Matter is one of thoſe Things, 
which, by being doubted of, forces the 
Mind to aſſent the contrary Way. 

M. Vet from this two-fold Notion of the 
Inertia of Matter, I perceive that it . 
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be good for ſomething, on the firſt Suppo-Tbe fourth 
fition ; namely, that it neceſſarily relied 

all Change of its State of Reſt or Motion: 
But on the laſt Suppoſition, vix. that it 

made no Reſiſtance to a Change of its pre- 

ſent State, it would be utterly unfit for any 
Purpoſe in Nature. N 1 

P. Pray ſhew me by ſome Example, 
on what Ground you make this Obſerva- 
tion. | | 

M. If a Body did not reſiſt to be brought 
to Reſt, when it is in Motion, it could have 
no Force, nor produce any Effect. When 
a Canon-Ball is diſcharged againſt the Wall 
of a Town, if it made no Reſiſtance to a 
Change of its State of Motion, it might be 
ſtopt by the leaſt Force, and would not ſig- 
nify ſo much as a Puff of Air. | 

P. Be a little more particular ; would it 
require any Force at all, leſs or more, to 
ſtop it? ES 

M. I mean, it would require no Force; 
otherwiſe it muſt make ſome Reſiſtance, 
contrary to the Suppoſition. 

P. Then all the Force, or Effect, which 
a Body in Motion has on any other Body, 
proceeds from its Reſiſtance to Change its 
preſent State? | 

M. That is, indeed, my Meaning. 
And again, if a Body made no Reſiſtance to 
be put in Motion, the greateſt Body, a 
Houſe, a Rock, a Mountain, or the whole 

| ""IF 4 Earth, 
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The fourth Earth, might be moved with the leaft 

Foree, or rather with no Force, fince it could 

make no Reſiſtance to be moved with any 

poſſible Celerity. 1 

P. Might not the mutual Coheſion of 

Parts in a Rock, keep it fixt, and immove- 
able? „ 

NM. If they kept the Rock firm in itſelf 
the Earth and all muſt be carried along, 
ſince nothing could make Reſiſtance. But 
why ſhould the Parts cohere at all? This 
would be only Reſiſtance to change their 
State of Reſt among themſelves. | 

P. That is very true: Go on.— 

M. Where would this end then ; or what 
conſiſtent Conſequence could it have ? If 
a Body in Motion came up upon another 
Body at Reſt, the firſt might be ſtopt by no 
Force, the ſecond might be moved by no 

Force, ſince neither could make any Re- 
ſiſtance to a Change of its preſent State. 5 
Whereupon I aſk you this Queſtion, Whe- 
ther would they both move on, or both reſt ? | 

P. I cannot anſwer it. | | 

M. If the firſt Body were ſtopt, Motion Wl 
is taken off by nothing ; if the ſecond moved 
along, Motion is excited by nothing. This 
makes Motion to be nothing. A Thing 
produced by no Cauſe, and put an End to 7 
by no Cauſe, muſt be nothing, if Language 5 
could expreſs ſuch contradictory Notions, 6 


. P. 1 
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P. I agree with you, Matho; the Moti- The he. fourth | 


on of ſuch unreſiſting Matter (if ſuch Moti. 


on be not contradictory,) muſt be as ineffectu- 
al in Nature, and therefore as uſeleſs, 


Reſt. Whatever Effect is produced by Mat. 


ter, is produced by re/ting Matter, The 
Particles of Light, which are reckoned the 
moſt ſubtile and active, are yet re//ting 
Matter ; as we may experience by the Heat 
and Motion they produce in Bodies. The 
Atheiſt, therefore, by taking away the Re. 
fiſtance of Matter, muſt take away the Uſe 
both of Matter and Motion in the World 3 
by which notwithſtanding he would have 
all Things to be performed, and N | 
without the Help of a Deity. 


M. This Suppoſition alſo takes away, S 


think, the Nature of Matter itſelf : Other- 
wile, I would aſk this Queſtion ; if two e- 
qual Bodies, moving with equal Celerity, 
ſhould meet one another, what muſt the 
Conſequence of their Meeting be? Could 
there be any Shock between them? Would 
they ſtop on coming to Contact; or could 
they bear a Touch ? 
P. There could be no Shock between 
them ; nor do I ſee that they could bear a 
Touch, ſince that would ſhew Reſiſtance to 
a Change of their State of Motion. 
M. This makes Body then a mere Sha- 
dow, and nothing ſubſtantial, n 


. 
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Matter that could communicate no Force, 
could bear no Force; and Matter that could 
bear no Force, would not be ſolid Subſtance, 
but'only the Phantom or Shadow of Matter: 
Which Concluſion of yours will alſo appear 
thus. Unreſiſting Matter could not commu. 
nicate Force, nor bear Force ; nor therefore 
withſtand that conſtant Impreſſion which it 
receives in Coheſion, ; 

M. I have ſome Notion of this; but 
pray ſhew me how it is, for I am too im- 
patient to think about it. f 

P. Suppoſe a Weight ſuſpended by a Wire 
of Metal, ſo great, that the Wire could ſup- 
port no more without breaking. The Parts 
in the Thickneſs of this Thread of Metal, 
through its whole Length, by their firm 
Coheſion, reſiſt the whole Force of thirty, 
or forty, or fifty Pound Weight perhaps, ac- 
cording to the Thickneſs of the Wire: Fot 
if in any Part the Reſiſtance were leſs, or 
the Coheſion leſs ſtrong, the Wire muſt break 
there, and the Weight fall down. 

M. I take it. 

P. But the Coheſion of its Parts is not 
ſtronger now, than when the Wire ſupports 
no Weight. 
MA. Certainly it is not; for the Weight 
doth not increaſe the Strength of the Wire, 
but only tries it. 5 


P. Every 
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P. Every Part then in the Thickneſs of Th furh' | 
this Wire adheres to the contiguous Part, by yy 
a conſtant Impreſſion, equal in Force to the 
8 Weight it could ſuſpend without 

ag. . 

M. 1 ſee it plainly, Hence it is e- 
qually pleafing, and wonderful to confider, 
the ſtrong Impreſſion which firm Bodies 
conſtantly ſuſtain in all their Parts: And 
ſurely if Matter could bear no Force, it could 
not ſuſtain this conſtant Impreſſion, nor be 
ſolid Subſtance ; but yielding to the Force, 
or rather before the Force (for it is difficult to 
expreſs the Caſe conſiſtently,) be at laſt re- 
duced to nothing. I perceive the Anſwer 
I gave you, with Reſpect to the Cohefion of 
the Parts of the Rock, was right : If it were 
unreſiſting Matter (I mean, if that did not 
imply a Contradiction,) its Parts could not 
bear the Force of the Impreſſion in Coheſion, 
nor the Force of its own Gravity to the 
Earth ; that is, it could have no Gravity ; 
nor therefore could they make any Refiſt- 
ance to be moved. And the Argument is 
the ſame in every Part of Matter, between 
whoſe Particles there is any Degree of Co- 
hefion : And that is, I think, in all Matter. 

P. You touch upon another Particular, 
Matho, concerning the Gravity of the Rock, 
which ſhews us the ſame Truth univerfally. — 
If Matter could bear no Force, it could not 
gravitate to a Center, nor be weighty; ſince 

DES: Weight, 


ſppoſes Force impreſſed. 


M. I remember it. A Body gravitates no 
leſs, when ſuſpended in a Balance, or while 
it is in the Air, than when it lies on the 
Ground. And Matter bears this Impreſſion, 
though it is not in Contact with the Body 
to which it tends; otherwiſe it would tend 
to that Body with no Force, or, not tend to 
it. This, I perceive, would diſſolve the Ce- 
ment that keeps together the material Uni. 
verſe ; for attractive Force, centrifugal Force, 
projectile Force, would be then impoſſible, 
H. This alſo is no leſs true in the Repulſe, 
than in the Attraction of Matter. When 
aye endeavour to compreſs the Particles of 
Air, they bear a prodigious Force, without 
coming into Contact: And the Under-parts 
of the Atmoſphere ſtill ſupport, after this 
Manner, the incumbent Weight of the Up- 
per-parts. In ſhort, as it is by Reſiſtance 
that the Parts of all Bodies, whether animal, 
vegetable, or unvegetating, act upon one an- 
other in all natural Operations; and as it is 
by Reſiſtance that they could either commu- 
nicate Force, or bear Force; unreſiſting 
Matter would not only be of no Uſe in the 
World, but it a contradictory Notion; 
fince the leaſt Force, or rather, indeed, no 
Force at all, might then conſume, and quite 
annihilate all the Matter in the Univerſe. 


M. I 
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M. I underſtand it fully: This Notion of Th war 
unreſiſting Matter deſtroys the Subſtance in ys 
all Senſes. 


LII. And now, Philm, from this nearer 
View of Matter, I ſee, with Pleaſure, 
that it muſt neceſſarily reſiſt all Change of 
State, as it is a ſolid and impenetrable Sub- 
ſtance: And if we do not conceive it as re- 
fiſting a Change of State, we cannot conceive 
it as ſolid and impenetrable ; nor in Truth, 
have any Conception of it at all. 5 

P. Since this is ſo, I hope you are now 
ſatisfied of a Point, which from the Begin- 
ning you allowed to be enn probable. 

M. What was it? 

P. That Change of Place, | Tendency to 
apy Side, Motion of any Sort, or Change of 
Dire&#ion when in . does not belong 
to Matter, or Body. 

A. I am ſo much the more ſatisfied that 
Matter can effect none of theſe Changes in 
itſelf, as it requires a poſitive Force to be 
impreſſed upon it, in order to overcome the 
Refiſtance it makes to the Change. T 

P. And if it required no Force to be im- 
preſſed upon it, or had not this ſtubborn In- 
activity ? 

M. Then it could be of no Uſe; ; or it 
would only be the Phantom of Solidity, 2 
not real Body; more than the Shadow of a l 
Houſe is a Houſe, or the Picture of a Tree | 1 

| 18 | 1 
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The er is à real Plant, — And this is what I moſt 
wy admire, Pbilon, that the very Deadneſs of 
- - Matter, or its Reſiſtance to the Performance 
of any Effect, ſhould be made the Means 
of its doing all that it performs. This 
ſeems to me the ſtrongeſt Proof of a living 
and immaterial Power, conſtantly working 
in all Nature, and actuating this Subſtance, 
that the Heart of Man can conceive or de- 
fire. 1272 IE 
P. We ſhall therefore reaſon for the fu. 
ture concerning this Subſtance, with more 
Security, and leſs Fear of making falſe Con- 
cluſions. But have you a Notion. of any 
Power beſides a /zuizg and immaterial Power? 
M. Since what Matter ves, is only by 
refling to do, there is no Power beſides in. 
material Power : And no Man can have 
Notion of what is not. As to dead Power, 
it is a direct Repugnancy. _ _.. 
P. Can there be Power in Nature, with- 
_ a powerful Being to whom it may be- 
long ? 1 
M. E Perfection, as I apprehend, 
muſt be the Perfection of ſome Being : A 
Perfection that belonged to nothing is again a 
Repugnancy ; no Perfection. 
P. Could there be Knowledge in Nature, 
without an intelligent Being? 
M. I have told you my Thoughts with 
to every Perfection. Knowledge 


reſpect a 
muſt be the Knowledge of ſome —_ 
| here 
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There can be no Knowledge in inert Matter 


fore muſt be different from theſe. 
P. If you add all poſſible Perfections to- 
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or empty Space : An intelligent Being there - 


gether, could they exiſt without a Being to 


whom they belonged ? 
M. If they could not when fu 
ſeparate, they could not when taken 15 
ther. They muſt rather belong to a Being 
as perfect as poſſible. 1 
P. But how do you know that they are 
conſiſtent, ſo as to belong to the ſame Being? 
M. I have a Notion that they cannot be 
inconſiſtent ; and yet I cannot give a Reaſon 
why. | 
p Reflect a little, and conſider them ag 


really inconſiſtent .. 


ſed 
toge - 


M. You have ſet me right. If Power 


were inconſiſtent with Knowledge, it would 


be only blind Force, pure Chance, or Teme- 
rity. If Intelligence or Knowledge were 


inconſiſtent with Power, it would be as 
uſeleſs in the Univerſe of Things, as a Sur- 
tity of Nature; ſince however well it might 
contrive, 1t could perform nothing. Power 
without Knowledge would be hurtful ; and 
Knowledge without Power as unavailing to 
any Thing elſe, as a blind and unintelligent 
Nature ; and to the Being itſelf it would 
even be a Miſery, as ſubjecting it to the 


cruel Reflections of its own Impotence to 


act what it ſaw was right, 


P. Thus 
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The funk funk. P. Thus you ſee, if any Perfection were 

= incon ſiſtent with another Perfection, it would 
become an Imperfection on Account of that 
very Inconſiſtency. Mx 

M. 801 perceive: An Inconkiftency with 
2 Thing that is good, muſt be bad; and tg 
be inconſiſtent, with what f is right, muſt be 
wrong. 

P. What think you of Goodneſs, or 75 
tice then? 

AM. Let me conſider; ; theſe Things ar 
new to me.——Goodneſs, I apprehend, bo 
Poſes a kind Intention, with Power to. make it 
effectual; that is, it includes the Notion both 

of Knowledgeand Power. Without Power 
the Intention would be unprofitable ; and 
without Knowledge impoſſible. _ And if 
Goodneſs were inconſiſtent with Juſtice, it 
would only be an Encouragement to Diſor- 
der and Licentiouſneſs. As to Juſtice, — 
the very Conception of it ſeems cio include 
Knowledge, Power, and a right Intention, 
And it is as much Goodneſs or Kindneſs as 
the Encouragement to Virtue, and Diſcou- 
ragement from Vice can be. 

P. You are of Opinion then, that each 
of theſe Perfections includes the reſt, or that 
any one of them conſiſts of all?̃¼ꝗ 

M. You have brought me, by this Sort 
of reaſoning, to ſee that it muſt be ſo ; or 


PAI. Eos SECT c 


that ſo far as it is otherwiſe, they are imper- | 


ect, or Perfections in an inferior . 
or 


"45 


ſuppoſes all the reſt without Limitation, 
| Only I think Goodneſs: and Juſtice reſpect 
intelligent Beings z whereas Power and 
Knowledge may regard the material World. 
p. Could Power and Wiſdom be mani- 
feſted, think, you, to the material Frame of 
Things, if there were no intelligent Beings 

M. It muſt have been inconſiſtent to have 
deſigned to manifeſt theſe Perfections to mere 
Matter; ſince Matter is not capable of per- 
ceiving the Art and Power manifeſted in it- 
ſelf, zz | | 

P. If Power and Knowledge then were 

manifeſted in dead Matter, for the ſake of 
intelligent Beings; they come under the De- 
nomination of Gadrgf. | $1.3) 
M. This ſhews me indeed the nearer 
Alliance of theſe Perfections.— But theſe 
Things, though I begin to find Pleaſure in 
them, will carry us from our Subject. 

P. Let us diverſify the Subject a little; 
there is Pleaſure in Variety: And we will 
return to the Conſideration of Matter in- 
ſtantly— Tell me therefore, ſince each of 
theſe Perfections naturally inelude. the reſt, 
can any Thing in Nature disjoin ſuch. Per- 
Factions, whole Nature it is to be joined to- 
gether? e 


*. 1 am really at a Loſs what to anſwer 


E Ra, 


2 


Vor. I. . 
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— what is the Nature of theſe Perfections. 
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P. Conſider well what is in Nature; and 


M. You have taught me now to confider 
Nature, as only conſiſting of dead Matter 
on the one Side, and Power and Knowledge 
on the other Ves, this ſhews it me in- 
deed. Since it is the Nature of theſe Per. 
fections to be joined together, nothing in 
Nature can disjoin them. For that Thing, 
which could disjoin them, muſt be contrz- 
ry to. their Nature. But the Things of a 
contrary Nature to Power and Knowledre 
are only Impotence and Ignorance, which are 
mere Negations, or Nothing, and can do no- 
thing. Power and Knowledge therefore are 


neceſſarily united in Nature. 


P. And the Things contrary to Goodneſs 
and Juſtice? 

M. Are Malice and Tyranny. But Ma- 
lice ſuppoſes Ervy for the Want of Power 
and Knowledge, to procure ſome Advantage, 
which the malicious Being is conſcious it has 
not. And Tyranny ſuppoſes Fear, for the 
fame Want of Power and Knowledge to ſe- 
cure Advantages, which the Being is, or 
ſuppoſes itſelf to be poſſeſſed of. And Power 
and Knowledge (the Defect of which gives 
Riſe to Malice and Tyranny) are neceſſarily 
united to Goodneſs and Juſtice, —— 

P. You ſeem to be thinking on ſome- 
thing farther, 

ö « M. By 


3 
* 


M. By this I ſee, that it is the Sovereign 


Degree of Power and Knowledge, that is, 


neceflarily and naturally united to Goodneſs 
and Juſtice, It is impoſſible that a Being 


of infinite Power and infinite Knowledge, can 


ever be malicious or envious, or (therefore) 
tyrannical; ſince he can ſee nothing but what 
is below himſelf. But from the Inſtances 
of Malice and Tyranny I perceive, that a 
finite Degree of Power and Knowledge may 
be disjoined from Goodneſs and Juſtice ; or 
it is their being limited, that can only diſ- 
join them from the other two, 

P. From what you have faid then, it 
follows, that Malice and Tyranny, (or, in 
other Words, Envy and Fear,) have no 
Foundation in Nature, except a Defect of 


Power and Knowledge; that is, except the 


two firſt Negatives, Ignorance and Impo- 
fence ? | | 

M. So it ſeems to me. | 

P. And that the four Perfections we firſt 
named, viz. Power, Knowledge, Juſtice, and 
Goodneſs, are united by their Nature, pro- 
vided they be in a ſovereign, or infinite De- 
oree ? | | 
M. It is ſo. And fince nothing can o 
poſe their Nature, they are united by the 
ſtrongeſt Neceſſity I can have any Notion of, 
P. But could theſe Perfections have been 
produced, or have been the Effect of any 

7 : 


Cauſe ? | 
Fa M. That 
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limit themſelves, 


A THO: or, The 


The fk M. That ſeems, to, way. . a 
Os dictory. | ; 827 
EE P. Why ſo ? Vin 
M. The, ſuppoſing : them to 1 been 


produced, is the ſame; Thing as : ſuppoſing 
them once not to have been; and then there 
could. have been. nothing to have produced 
them, except their Cyntraries, 


which are 
mere Negations. But it is the greateſt of 


Contradictions to ſuppoſe, that Impotence and 


Ignorance ſhould produce infinite Power and 
Knowledge. So that they are abſolutely ne- 
ceſſary in themſelves — 

P. So neceſlary are Power and Knowlig 
in Nature, Matho, that if we deny thei 


abſolute and inconditionate Neceſſity, we 
affirm their abſolute impoflibility ; ſince there 
Was nothing in Nature to 


produce them 
This again is another of thoſe Inſtances, 
where it is impoſſible for the moſt diſinge- 
nuous Sceptic to doubt, with his utmoſt 
Effort. They muſt likewiſe be infinite, ot 
unlimited: For they could not have limitel 
themſelves, or made themſelves leſs Perſecti 
ons than they neceſſarily were. That neceſ- 
fary Power and Knowledge ſhould leſſen, ot 
is both morally and phy- 


fically impoſlible. And there was nothing 


_ elſe in Nature to limit or leſſen them: Na- 


ture conſiſted of nothing elſe. Ignorance an 
1 mpotence are {till nothing. Add to this, that 
it is ſomething poſitive that muſt be * 


3 — wr”  g yo. cpqJom 
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ſaw before, that Infinite joined to a Nega- 
tion (that is, infinite Nothing) is abſurd? 
Infinite Deadnefs, infinite Weakneſs, infinite 
Ignorance, makes the Perfections, which 
are thus infinitely denied, again impoſſible.— 
Laſtly, they muſt be undivided” as well as 
unlimited, for tlie ſame Reaſons, which it 
i; almoſt needleſs to repeat. Diviſion is Li- 
mitation. It is their Nature to be united. 
They could not have divided themſelves. In- 
finite Power, or infinite Knowledge, could 
not have divided, and thereby leſſened itſelf: 
This is again both morally and phyſically 
impoſſible. And as there was nothing elſe 
in Nature, (for they make all Nature, if I 
may ſo expreſs it;) they could not have been 
divided: We muſt ſtill remember, that their 
Contraries are nothing, and could not make 
a Part of Nature. Thus we have helped 
each other, Matho, to ſuch a View of the 
Unity and abſolute Perfections of the Su- 
PREME BEING, as your mentioning /v:ng' 
and immaterial Power, in oppoſition to the 
Deadneſs of Matter, laid in our Way. 
M. When one conſiders the neceſſary Na- 

ture of theſe Perfections, all Things in Na- 
ture elſe ſeem little and tranſitory, and al- 
moſt to diſappear, It is really a noble Spe- 
culation ! and no leſs comfortable than. plea- 


fant, to find an Infinity of Power, and 
4 Know- 


FR 5. | 
And nothing is of ſüch a «poſitive Nature as Se 
ſuch Perfections, and thoſe neceſſary. Vo 


P — — —— * * 
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be fourth Knowledge, and Goodneſs, and Juſticg, ab- 
WY ſolutely neceſſary u I. 
— __P. Virtue muſt triumph at laſt. The 
good Man has ſo little Reaſon to doubt, 
that he is not ſurer of what he is poſſeſſed of 
than he is of immortal Happineſs : But! 
mention theſe Things a little prepoſterouſly 
to you now, | 

M. No; I underſtand them well, and 
ſhall often think on what you ſay. _ 

P. Try the Reaſons when you are merry 
or fad, in Health or Sickneſs, at Death itſelf; 
you will {till find them hold, | 

M. Though this has been a ſevere Bout to 


me, I am extremely glad we entered on the 


Subject. 


LIII. And here, I obſerve, that this Sort 
of Proof for the Being of a Deity, though 
abſtracted, as indeed it ought to be, ſeems 

very natural, For as his Exiſtence is abſo- 
lutely neceſſary, and independent of any 
Thing elſe, ſo there muſt be a Reaſon for it, 
(or rather, the Reaſon of it muſt be) inde- 
' pendent from any Conſideration of the ma- 
terial World. 

P. The Obſervation is juſt z and ſuch a 
Proof muſt of Conſequence be abſtracted, 
as having nothing to do with the material 
Nature, It is ſuch a Proof as would con- 
clude, before Matter exiſted, or after it 
ceaſed to be: And it would be hard _ 


3 
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frm, that the Reaſon for the Being of a God The fourth 
ſhould diſappear with the material Univerſe. yay 
| However, it is wiſely ordered, (as we ob= 
ſerved before) that the ſtrongeſt Degree of 
Certainty is brought down even to' the Me- 
thods of Senſe : And it muſt be owned, 
though we may infer in an abſtracted Man- 
ner, that the Power and Wiſdom of the Dei- 

are neceſſary and infinite; yet without 
te Wonders manifeſted in the Creation, we 
could not have ſuch ſtrong and lively Con- 
ceptions of theſe Perfections: Beſides, the 
leaſing Circumſtance of conſidering the 
Pity in the Relation of our Creator ; and | 
beholding conſtantly the Operations of his | | | 
Power and Goodneſs, —— it 
M. To return then, ſince the Exiſtence | 
| 


of a Deity is ſo many Ways undeniable, and 


his Power ſo viſible, what Reaſons do the l 
Atheiſts give for ſaying, that Matter and JI 
Motion may do all that is done in Nature? | | 
P. I put the Queſtion to you again, Ma- | 
tbo : Do you think there could be any Rea- 
ſons for ſuch an abſurd Opinion ? 
b M. I am ſatisfied there could be none | 
lid. | | 
P. Do you think they could even appear = 
probable to an impartial Enquirer ? | 
M. That I cannot tell, unleſs I knew ql 
them. It is hard to conceive what Men = | 
could mean, unleſs they had ſome Shadow | 
P 4 . "oF | 


| 
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The fourth of Reaſon , whereby they deceived themſelve 


Wat leaſt. 
P. And notwithſtanding, you brought 


the Point between you and them ſoon to 4 
Deciſion. 

M. Yes, with Reſpect to the Motion of 
the heavenly Bodies. 

P. You have ſeen that Matter reſiſts all 
Change of State, and therefore it reſiſts to be 

ut in Motion, 

M. How then do they account for i its be 
ing put in Motion? 

P. In truth, Matho, what they fay is ſo 
filly, that, if I ſhould take their Side of the 
Queſtion, you would ſuſpect I wronged their 
Arguments. They ſay, Matter was eter- 
rally falling downward, through the infinite 
. Abyſs of Space; but that rip ſome hom or 
other a Side- Motion, its Parts came to touch, 
and ſo formed a M. old. How does this plea 

ou ? 

M. It is quite below cen t. IJ am 
thouſand times more ſurprized than I was, 
that ever there ſhould be an Atheiſt in the 
World. 

P. Let them ſay then whos they will, as 
long as they deny an intelligent and power- 
ful Government in Nature; I ſhould expect 
now, that you could ſhew the Abſurdity of 
what they advance. . And pray, though we 
ſhould allow that Motion were thus natural 
to Matter, would it not be as much a = 

dub - 
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gubſtance, as if it had been without Motion The fourth 
from Eternity ? | SET 

M. It certainly would; for Matter at pre- | 
ſent is as much a dead unactive Subſtance in 
all the Changes it undergoes, as if it re- 
mained ſtill in the fame State: And this 
proves to me that though ſuch Motion were 
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natural to it, nothing could be effected, un- _— 
leis this Motion were over-ruled by Intelli- - C || | 
gence and a governing Mind. =_ 

P. Your Reaſons for ſaying ſo? . bl 


M. It is almoſt a Shame to argue againſt | 
the Atheiſt's Suppoſition. If Matter had natu- = | 
rally ſuch a Tendency, it muſt {till fall down 
through the Immenſity of Space, as well 
when in Contact, as in ſeparate Particles, 
without ever producing any Thing. And this 
ſhews us again in a very particular Manner, 
the Abſurdity of an univerſal downward, 


or that Gravity was a connate and inherent ? ? | | 
Property of Matter. But let us even ſup- 1 
poſe that a mutual Attraction between all its - W 
Parts, ſuch as we took Notice of before, (| 


were eſſential to Matter; or that its Particles Il 
could act where they are not, and that to all Ji 
Diſtances : This could only bring the whole E || 
Subſtance into one prodigious Heap, which il 
muſt afterwards remain without Change or [| 
Motion of its Parts. And we ſee before too 19 
that to prevent the great Bodies of Nature 
from coming thus together, they are made 

| to 
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The ſourih 
Conference, 


x fugal Force is excited in them. 


* 
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to move in circular Orbits, whereby a centti. 


F. Suppoſe once for all, that every Sort 
of Motion, backward and forward, circular 
and rectilinear, were natural to the Particle; 
of Matter; and then conſider whether 
could produce a World. 45 

M. Are you able to make ſuch x 


Suppoſition as this, Philon? I thought I 


had gone Lengths enough, It is abſurd to 
ſuppoſe ſo many Contradictions, in order to 


try the Truth of any Thing, ſince one Con- 


tradition muſt ſhew. it falſe, It is to bid 


me conſider whether the Atheiſt's Scheme 
would be poſſible, if it were three or 
four Times impoſſible. It was probably by 
conſidering Things in this contuſed Way, 
that the Atheiſt at firſt bewildered himſelf; 
and that other Mens Eyes have. been dazled, 
Matter reſiſts to be put in Motion, and 
when put in Motion, it reſiſts a Change of 


Direction. Thus if the Particles moved all 


one Way in this ſtraight-lined Motion, we 
have ſeen that nothing could be effected. It 
they all moved contrary Ways when they en- 
countered, the ſtronger muſt carry the weaker 
along with them ; or if the contrary Forces 
were equal, both muſt reſt. And what 
agrees to two Particles agrees to the whole 
Maſs, Some Parts of Matter might {till 
move farther aſunder through the infinite 
Space; and the Motion in others being de- 

ſtroyed, 
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ſtroyed, they muſt remain eternally at Reſt, The fourth 
F. Ton indi perfectly = Matho 
the Quantity of Motion once loſt, could ne- 
yer after be recovered on this Hypotheſis ; 
nor indeed on any Hypotheſis, except by 
immaterial Power. It is thus the Quantity 
of it, which is ſtill decreaſing by the Action 
of Matter upon Matter, is conſtantly renew- 
ed by the firſt Cauſe, Let the Motions of = 
the Particles therefore be ever ſo various and i 


irregular, when contrary they muſt deſtroy = 
one another, and the Particles after that reſt ; | | 
otherwiſe the Atheiſt might ſuppoſe his Mat- 1 
ter in a State of Reſt at firſt, and then to 1 
impreſs Motion on itſelf. And after all, no- il 
thing could be produced on theſe Suppoſitions, = 
but Motion by ſtraight Lines or endleſs Reſt. | 
Much more might be added if it were ne- 
ceſſary. Though he ſhould imagine the 
Particles to ramble backward and forward, | | 

| 


like Gnats flying in the Air in a Summer- 
Evening, this could never produce Cohefion of I 
Parts, Order or Arrangement: Matter agi- | 
tated by ſo many wild and tumultuous M 
tions, would only ſo much the more ſtand 
in need of a powerful and intelligent Cauſe, 
to reſtrain Zheſe, and impreſs other Motions 
conſiſtent with ſome regular Deſign. | 
NM. I underſtand the Caſe as you expreſſed | 
it in all its Perplexity. The more they mul- il 
tiply theſe blind and unguided Motions, the ll 
| 
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more they make an intelligent Principle 
i = _ neceſſary, 


| 
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2 fourth bneceflary to over. rule and direthem: Since 

— Matter toſſed / in ſuch a wild Manner, muſt 
be -more uhmanageable, than) when: at per. 
fect Reſt.— But as there is no Pleaſure in 
purſuing theſe Abſurdities any "farther; and 
as we have not yet ſpoke of the hefion of 
Parts | in Matter, otherwiſe than as it came 
in our Way accidentally oo reſume Git 
Subje&ia Wes © 


LIV. P. Tell ine then; "Muſt ut 0) 
Particle of Matter, the leſs it is, * to th 
leſs Force impelling i it? 

M. Without all Doubt; and the ratet 
is it muſt require the more Force tots 84 
with the ſame Celerit . 
P. Could a Particle; reſiſt a Bande or 
a thouſand: Times-a yon; F orce ts that 
is to whichiit yields? 

M. That. is plainly re gnant; or it is 

2 g. the: Nad can do more than it car 


A. ' 
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P. And is not the ſame Thing true of 
any other equal Particle? 

M. It is as true of the ſecond as "of: the 
firſt, and of the third as of the ſecond," and 
ſo on, for any Number of equal: Particles, 

P. Let us ſuppoſe then that a Bit of Tron 
confiſted of three or four ſuch'Particles; and 
do you think that theſe Particles could be 
ſeparated from each other, by: the ſame Force 
by which they could be moyed-if they were 
* M. No; 
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P. Is this thouſand fold Reſiſtance made 
by the Particle itſelf? 

M. Certainly it is not; for that would be 
to affirm that it made a thouſand Times a 
greater Reſiſtance than it can make; A ridi- 
culous Contradiction. 

P. Whence does this Exceſs of: nine han- 
dred and ninety nine Times a greater Re- 
fiance than the Particles can make, proceed 
then ? 

M. This diſtin Manner of arguing, 
Pbilon, ſhews me. undeniably, that ſuch a 
prodigious | Exceſs of Reſiſtance is the im- 
mediate Effect of immaterial: Power. But 
is any Thing offered here with a View to 


account for this wonderful Effect otherwiſe ? 


I ſhould think that Men muſt have inſtantly 
owned the Hand of the Deity i in ſuch a 
plain Caſe. 

P. It hath been ſu ppoſed chat ſuch little 
Particles are joined, aber: by certain other 
leſs Particles, in the Form of Hooks or Claſps, 


which keep them fixt together. 


M. They ſhould have ſuppoſed then, that- 
the whole Subſtance of Iron, or other ſuch 
hard Bodies, conſiſted only of theſe Claſps 
or Hooks : For ſuch Bodies make equal Re- 
ſiſtance every Way, to be divided, or have 
their Parts ſeparated. Beſides, muſt not ſuch 
Claſps be les thn the Parts they claſped to- 


P. We 


M. No; not by a thouſand Times a greater. — 2 
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222 MATHO: or, The 
—.— nn P. We can hardly conceive it otherwiſe, 
S M. And muſt not the Parts of thek 

Claſps be leſs than the Claſps themſelves? 

P. Without Doubt. A 

M. What then claſps together the Par 
of theſe little Machines ? 

P. That I cannot tell. 

M. This leaves the Point unſolved, or n- 
ther makes the Difficulty greater : Since (a 
we obſerv'd juſt now) any Particle, the lefs it 
is, muſt yield to the leſs Force impelling it, 
And here the direct contrary is ſuppoſed. 

P. Such Suppoſitions, Matho, ( Tat I may 
acquaint you with this by the Wa y) are fre- 
quent in the mechanical Explications of the 
Appearances in Nature. 

M. What do you call mechanical Expli- 
cations ? 

P. That is called a mechanical Explica- 
tion when the Effects, which appear in Mat- 
ter, are ſaid to be produced by other Mat- 
ter, of which the preſent Caſe is an In- 
ſtance. 

M. 1 underſtand ; when the Matter of 
the Body js allowed unable to produce the 
Effect, other Matter is ſuppoſed ſufficient. 

P. That is it. 

M. I ſhould make no ſcruple to reject 
fuch Explications, eſpecially where the great- 
eſt Efficacy is aſcribed to the leaſt Particles, 
which certainly have the leaſt Reftance, by 
which only they can effect any Thing. _ 
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the preſent Explication of the ſtrong Co- The fours 
heſion between the Parts of Bodies, only 
ſuppoſes that it is the Effect of the ſtronger = 
*” of leſſer Parts! ee ATR 
P. Some have endeavoured to explain the 
Coheſion of the Parts of Bodies, by the 
Preſſure of ſuperincumbent ſubtile Matter; 
for which ſome Experiments are alleged. 
M. Does not this Matter preſs upon all 
Bodies equallß? | IU 
P. Without Doubt. 4 
M. Then the Parts of all Bodies ſhould 
adhere to each other with equal Force ; and 
it would be as difficult to break a Piece of 
Glaſs, as a Plate of Iron. Beſides, how 
could this Matter get in, to cauſe Coheſion 
between every Part of the hardeſt Bodies ? 
By pervading them all poſſible Ways, it 
ſhould rather looſe the Cohefion, and diſ- 
ſolve the Body. | | / 
P. A great Philoſopher was of Opinion, 
that Ref only cauſed Coheſion between 
the Parts of Bodies. "IEEE 
M. How many Degrees of Reſt are there? 
The Degrees of Cohefion ſeem innumerable, 
Reſt between the Parts ſeems rather the 
Conſequence than the Cauſe of Coheſion. 
And if I can overcome the Reſiſtance of 
the whole Body, by putting it in Motion 
why ſhould I not be able to overcome the 
Reſiſtance of a Part of it ſeparately ? 


P. There 
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Deer P. There are other Explications of this 

Appearance, but not worth mentioning. 
N. And from thoſe you have mentioned, 
I am ſtill more ſatisfied, that the ſtrong Im- 
preſſion conſtantly made on the Parts d 
firm Bodies, which you ſhewed me from 
the Inſtance of the Wire ſuſpending 
Weight, cannot be the Effect of a material 
Cauſe. A ſmall Bit of Iron could bear a 
inconceivable Preſſure, before it could be 
flatted, or the Parts of it ſeparated from that | 
Contact they are in with others; and yet 
the natural Reſiſtance of the whole Piece, 
— — its Inertia or Deadneſs, might 

be overcome by the Strength of an Hair. 
P. You are likewiſe ſatisfied that this 

Impreſſion muſt be conſtant ? | 

- M. As much as I am, that the Strength 
and Firmneſs of thoſe Bodies, which ſupport 
the largeſt Edifices, and bear the greateſt 
Weights, muſt be conſtant. The Weight 
does not increaſe but try the Strength of ſuch 
Bodies. If it were otherwiſe, the ſtatelieſt 
Piles of Building muſt inftantly tumble; 
and the Bodies of Animals be looſened into 
Atoms. Nothing in Nature could remain 
the ſame; nothing could bear to toucb or to 
be foucbed. I need not mention what occurs 
to me every Time I think on this Subject; 
That if this Impreſſion were not various to 
conſtitute the different Species of Bodies, 
if all were as hard as Iron, or as ſoft a8 
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Coſmotheoria Puerilis. + 
Wax; if all were equally brittle, 'or equally 


to another, and the Uſe of all, would be loſt 
in Nature. Theſe Things fill the Mind with 
Amazement, which is ever new. 

P. You ſaid, without this conſtant Impreſ- 
fon, the Bodies of Animals muſt inſtantly 
be looſened into Atoms. 5 

M. Certainly. Every Bone in our Body 
bears a conſtant Impreſſion of Force, equal 
to the greateſt Reſiſtance it could make, be- 
fore it were broken. And this, indeed, is 
aſtoniſhing, (for you make me attend to it,) 
that our Bodies conſtantly bear an Impreſ- 
ſion, which, one Way Applied, would cruſh 
and diſſolve them; and another Way applied, 
is not only not felt, but preſerves us! Be- 
ſides, there is almoſt all the Difference of 
Impreſſions in the animal Body alone: The 
Bones are hard, the Fleſh ſoft, the Sinews 
tough, the Blood looſe and fluid. | 
P. The more we think on theſe Things, 
Matho, the more various we muſt ſee onr 
immediate Dependence on the Power of the 
Deity to be. 
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LV. M. There is ſtill another Particular 
in the Coheſion of the Parts of Bodies, 
which ſeems to me exceeding wonderful, 

P. What is it? - SHE: 
M. Though the Variety of this Action, and 
the different Force of the Impreſſion in dif- 
Vor. I. ä ferent 


tough and ſupple ; the Fitneſs of one Thing 


Aw 
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The fourth ferent Sorts, of Bodies, is beyond our Concep. - 
WY tion; yet if we might compare Things which 
we do not comprehend, 'one with -another, 
the Subtilty of the Action pen ſtill mon 
aſtoniſhing. - | 
. P. I ſhould be glad thear your Thoughs 
- on this Head, 
M. We obſerved from the Beginning, that 
Cohefion is only between the contiguous 
Parts; the whole Force of the Action, there. 
fore, is only between theſe: But they are the 
leaſt Parts of Matter which can be contigy- 
ous to each other, ſince Matter can only 
come to Contact by its Surface, and not by 
its Depth or Solidity. So that, I think, they 
are only the Surkack of the leaſt Parts, that 
make all the Reſiſtance, even in the very 
hardeſt Bodies, as Steel or Adamant. So far 
I ſhould have a clear Conception: But if! 
conſider theſe Surfaces, as not the Solidity of 
the Parts, but that theſe Parts muſt have other 
Parts; the Subtilty of this ſtrong Action, which 
effects Coheſion among the Parts, exceeds my 
Imagination, For I can conceive. no Part 
of Matter fo little, but what might afford 
Room for a Separation, or for two new Sut- 
faces to be made out of it. This multiplies 
the Action to a Minuteneſs that ſurpaſſes my 
Faculties, E I ſaid,) and yet without di- 
miniſhing the Strength of it. 
P. Here, I believe, every Body's Facul- 


ties mult fail them, Matbo, as well as yours. 
What 
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What you have ſaid, ſeems very juſt ; and, 
befides what you intended, it ſhews us a new. 
Reaſon, why this ſtrong and ſubtile Action 


me of the Preſſure of a ſuperincumbent. ſub- 
tile Matter. It is ſtrangely contrary to Rea- 
ſon, to ſuppoſe, that ſuch minute. Particles 
ſhould be fo impelled by other Matter, as to 
exert ſuch an Effort. Thoſe ſmall Atoms 
could not afford Room, Scope, or Surface 

enough, for other Particles to act upon them: 
And then the Impulſe of other Matter could 
never explain, but muſt perplex this Affair 

beyond Conception, If other Matter impel'd 
a Particle on all Sides equally, the con- 

trary Actions ſuſpending each other, that 
would diſſolve its Coheſion with any other 
Particle. If the Particle were impelled more 
ſtrongly on one Side, that muſt looſe it on 

the other. Laſtly, there ſhould be more of 
this other Matter, I think, in the very hard- 

eſt Bodies, than of their own proper Matter; 
lince every Atom of them would want to be 
impelled on all Sides. This would be a 
ſtrange round about Suppoſition, made to ſhew 
the Coheſion of the Parts in Bodies impoſſi- 
ble: And the Coheſion of theſe other Par- 
ticles is ſtill left unaccounted for; as alſo how 
they come to have this Motion and Direc- 


Q 2 tion, 


could neither be the Effect of other Matter, 
nor of theſe little Particles themſelves. 
M. That I had in View, when you told 
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— tion, ſo as to impel conſtantly” 11 the Parts 
WY, C of all Bodies. 

P. Beſides, Matho, ſince the Fo orce, where- 
with every little Particle attracts the contigu- 
ous Particles, acts on all Sides, and every 
where round; and ſince no Particle can 
have oppoſite T endencies, or a Tendency, to 
all contrary Sides at once; it is plain that 
Coheſion can neither be the Effect of any o- 
ther Matter from without, nor of theſe Par- 
ticles themſelves from within; but the con- 
fant Impreſſion of a ſuperior and Divine Power, 
exerted in a Manner by us . incon- 

_cemable. : 

M. I underſtand what you ſay: A Parti- 
cle could no more have a Tendency to all 
Sides at once, than it could move to all Sides 
at once: And a Tendency to one Side could 
never cauſe Coheſion, even on that Side. It 
is delightful to ſee a Point, which carries ſuch 
important Conſequences along with it, ad- 
mit of ſo clear a Deciſion. 

P. Finally, Matho, if we conſider what 
you expreſſed ſo well in the Beginning, when 
you ſaid, that the Minutene's of the Action 
ſurpaſſed your Faculties: If we conſider, ] 
ſay, that there is no Particle of Matter ſo 
little, ſince it is a Thing ſolidly extended in- 
to Length, Breadth, and Thickneſs, which 
doth not conſiſt of other leſs Parts, and theſe 
of others, till we are quite loſt in the Con- 


ception ; we muſt own that this ſubtile Acti- 
on 
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on of Coheſion deſcends till with undimi- 


ſion of Matter, that is, the very Exiſtence 
of it, is the indeſinent Effect of Divine Power. 

M. O Philon! the wonderful Action! 
I ce almoſt with my Eyes, that the conſtant 
Exertion of the Power of the Deity is the 
very Baſis (if I might ſo ſpeak,) of the Ex- 
iſtence of Matter. I now ſee, what great 
Reaſon you had for ſay ing, at the Beginning 
of our ſecond Conference, that no Man ever 
had, nor ever will have, a Notion of the 
Subſtance of Matter, otherwiſe than as the 
Power of the Deity is conſtantly exerted up- 
on it; or rather, exerted in it. ET 


* tt — RN =*7 ka 


LVI. P. If you reflect a little, you will 
perceive the other Sort of Attraction no leſs 
wonderful in ſeveral Reſpects. © 9 

M. I find it difficult to recall my Thoughts 
ſo ſoon, to the Conſideration of another Sub- 
. ect. N | " 5-5 : ; N f 
P. As the Attraction of Coheſion ſhews 
the various and inconceivable Power of the 
Deity, wherever Matter is; ſo the Attracti- 
on of Gravitation ſhews the ſame Power no 
les various and inconceivable, even where it 
1s not, : 

M. Make this a little plainer. 

P. You inferred rightly before, that the 
Attraction of Gravitation muſt prevail thro. 
the whole Planetary Syſtem, becauſe if our 

. Earth 


niſhed Force: So that the very ſolid Exten . 


| | | 
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The fourth Earth (or any of the Planets) came to 4 
WY Place where there was Attraction to no Cen- 
ter, its Courſe would be diſturbed, or it 
would ſeem to be deſerted. You obſeryed, 
that ſuch a World as this required Tranſpa- 
rency and Clearneſs, that the Light might 
not be intercepted, nor the celeſtial Bodies 
darkened, by Matter lying ſcattered at Ran- 
dom, or uſeleſs and unimployed in the Sy. 
tem. Hence you concluded that this Attrac. 
tion of Gravitation was not only the Cement 
of prone Bodies, but of the whole Uni. 
verie. * 

M. I ſee it muſt be ſo indeed; the Ac- 
tion muſt be propagated through the whole 
intermediate Space. This is aſtoniſhing ; 

and I ought to have ſeen it before. 
Pe. There is a Particular here which make 
it ſtill more aſtoniſhing, though you cannot 
yet underſtand it: For the Intenſity of the 
Action is different at every different Diſtance, 
through the whole Space lying between. the 

attracting Bodies. 0 k 
M. I remember you ſaid, the Attraction 
of the Sun on each of the Planets was diffe- 
rent, which required a different Degree ot 
projectile Force to be impreſſed on every one 
of them. 
P. Conſider then am one Particle of dead 
Matter in the planetary World, as attrafting 
every other Particle; and endeavour to con- 
geiye in your Mind how various and wy 
a : eln 


Cſenorbeoria Puerilhs. 


M. Alas, Philon ! This confounds the 
Force of Imagination a thouſand Times, A 
{mall Part of ſuch Diverfity would be more 
admired, becauſe better underſtood. I now 


much over-powers our Faculties in this Caſe, 
as the Subtility of it did in the former. But 
indeed one's Amazement is divided; and 
which ever of the two any one conſiders at 
the Time, he muſt think that the moſt 
wonderful. The Mind of Man is too nar- 
row for theſe Things. _ | 2 
P. After this think a little whether the 
infinitely various Action of this ſingle Particle 
could be the Action of other Matter upon it. 
M. One who has the View, Philon, which 


Suppoſition with Patience. If we conſider 
that this is the Condition not of one ſingle 
Particle of Matter, but of every Partich, ; 
to ſuppoſe that all this is the Effe& of other 
Matter acting upon them; is to imagine that 
there is infinitely more of this other inſtru- 
mental Mafter in the Univerſe, than of the 
Matter which it is ſuppoſed to move and 
actuate, This is a ſtill more inartificial and 
round-about Way, than the ſubtile incumbent 
Matter in the former Caſe. If nothing but 
the Action of Matter upon Matter will ſerve, 
what is it that moves this other inſtrumental 
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ſe that the Multiplicity of the Action as 


I have at preſent, can hardly think on that 


Q 4 Matter? 
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derful the Action of this one Particle, or the The. 
* aan eee 3 

Power exerted with reſpect to it, muſt be. 
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The, fouth Matter? Or where will the Inſtrumentality 
and Subordination of Matter to Matter end? 
| © This is to put the Deity quite out of Sight. 
P. Leaving therefore theſe infinitely va- 
rious, interfering, oppoſite Actions, propa- 
gated without Confuſion or Diſorder, through 
the Immenſity of Space, from every Parti- 
cle to every Particle, as the proper Work of 
Divine Power; conſider in the laſt Place, 
that the Action of Matter upon Matter can 
only be according to the external Surface, and 
in Proportion to the Extent of that Surface: 
But Attraction operates in Proportion to the 
Solidity of Matter; that is, it operates from, 
and through the whole internal Subſtance of 
Matter. BY Es, 
M. I ſee plainly that. if Matter acted thu 
on Matter, neither the Matter acted upon, 
nor the Matter that impelled, could be ſo- 
lid or impervious to other Matter. This is 
the Work of the ſame Being, and of the 
ſame wonderful Kind, as Coheſion was diſ- 

covered to be juſt before.— N 
HP. Theſe, Matho, are ſome Conſidera- 
tions concerning the Nature of Matter in 
general, which ſhew us the mighty Power 
of the Creator conſtantly exerted in all Ob- 
— jects above, below, and round us: Nor do 
they require any deep Learning to be under- 
ſtood, nor other Preparation than common 
Senſe, and an unprejudiced Mind. As for 
Particulars you muſt have Recourſe to * 
who 


„ 
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who have applied to the ſeveral Branches of Tie 


natural Knowledge, and obliged: the World CY 


with their Diſcoveries. 


M. I am now mand 4 ſatisfied that we 


can neither turn our Eyes nor our Thoughts 
to any one Object in all Nature, where the 
power of the Deity is not the firſt, or to 
ſpeak more truly, the only Thing that oc- 
curs to us. 'The Thonght is awful and ra- 
viſhing ! — You concluded lately that he 
Particles of Light were Matter or Body, 
becauſe they excited Heat and Motion in 
other Bodies : Pray acquaint me with ſome- 
thing of their Nature. 
P. I can give you but mall Aſſiſtance 
here, nevertheleſs it would not be well on 
my Part not to tell you all I know, which 
may be done in few Words. — They are 
the ſubtileſt Matter we know, and have the 
ſwifteſt Motion: But ſtill they are Matter, 
attracted and repelled by other Matter, and 
have their Motion bent and reflected, as 
much as a Tennis-ball. - | 
M. It is but reaſonable that the Matter, | 


by which Viſon is performed, ſhould be ex- 
tremely ſubtile : Viſion, I think, is the moſt- 


lubtile of our Senſes ; and groſs or palpable 
Matter muſt both hurt the Senſe and darken 
the Object ; or the Light itſelf would be ſeen 


and not the Object it fell upon. But what 
= the Oy of the Motion of Light 


P. From 


4 
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The fooh P. From the Eclipſes of the Satellites af 
ws Fupiter, it is computed that Light comes 

rom the Sun to the Earth in about cul or 
ten Minutes. 

M. I believe 1 con not ſtudy to conceive 
this Velocity from any Compariſon. 
P. You need not: the Swiftneſs of the 

Earth's annual Motion, which you admired 
ſo much, does not at all come near it. 

M. How i is the Motion of Light bent ot 
change dQ 121) 21 

P. Po If Light- were not reflected from Bo- 
dies, you could fee nothing. 

M. I ought to have remembered that the 
Sun-beams are eaſily turned to all the Cor- 
ners of the Room by a Mirrour. And now | 
that I think on it, if the Paſſage of Light 
were not bent, I could not fee Objects mon- 
ſtrouſly diſtorted: through uneven Glaſs, 

iP; To that Caſe, when the Ray is refra- 
ed or bent, ou think the Object is in the 
Direction of that Part of the Ray which en- 
ters your Eye; though the Part of the Ray 
which falls on the Glaſs is in another Direc- 

tion, This makes the Object ſeem” to 
change its Place, or disjoins the Parts of it. 

M. This ſolves many Doubts to me, which 
L ſhall not trouble you with obſerving. „ 

P. The Rays of Light, in paſſing by the 

Edges of Bodies, are likewiſe bent or at» 
tracted towards them, though this can obly 


be obſerved i in certain delicate Circumſtances. 
| M. This 
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NI. This ſeems to explain to me a Thing Th forth 
which I have often r In going — SN 
Paling or Rails, all of parallel Sticks, you 
will perceive both the Paling and the Ob- 
jects at a Diſtance behind it to tremble or 
dance as it were. I have walked backward 
and forward for half an Hour together to 
confider this. Now I ſuppoſe” this is, be- 
cauſe the Eye paſſing through theſe bent 
Rays near the Sides of the Sticks, and com- 
ing immediately to other Rays not bent, ſees 
the Object ſuddenly! change Place, and the 
Whole by this Means to have a tremulous : 
or dancing like Motion, - 
P. You {explain the Appearance very in- 
geniouſly and truly too in my Opinion, 
M. If Light requires Time to move from 
Place to Place, if the Body it comes from 
be far diſtant, and alſo move ſwiftly, we can- 
not ſee it in the real Place: For while the 
Light is a coming to us, the Object may have 
moved a great Wax. 
P. You are in the right; and there is an 
Argument brought from this to ſhew the 
Abſurdity of the Ptolemaick Hypotheſis, 
where the whole Heavens are ſuppoſed to 
turn round in four and twenty Hours. For 
if we ſuppoſe the Diſtance of a fixt Star only 
ſeventy or eighty Times greater than the 
Sun's, ſo that the Light ſhould- take twelve 
Hours in coming from the Star to us; it 
ſhould be ſeen ſetting in the Weſt, while 
| um 
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7% ern in Reality it were rifng in the 7 and 
eg cntrarily. 


M. That wont” be a n Foy 
venience: The Motion of no Body there. 
fore can bear any Proportion to the Velocity 
of Light, leſt we ſhould be e, de- 
ceived in the Place of moving Bodies. 

PH. It is reaſonable to think fo. _ 
M. What is the Reaſon why Bodies art 
of different Colours, when Light is al of 
one Colour ? 

P. You preſs me too hard: Ligbt i 
not all of one Colour, when the Rays arc 
ſeparated, which may be eaſily done accord- 
ing to their different Degree of Refrangibi- 
lity (as it is called) they are found to be of 
different Colours, as red, orange, gelb, 
green, Hue, &c. and a ſcarlet Ribbon, far 
Inſtance, reflects the red Rays moſt ſtrongly; 
but what the Reaſon ok this _— be 1 cannot 
tell. 

M. I dale dard: the Rays plat” be of 
thoſe Colours from what I fee in the Rain- 
bow.——But not to trouble you more on this 
Head, anſwer me only one other Queſtion. 
Pray what Sort of Men were thoſe Sceptich 
whom you mentioned once or twice 1n our 
Diſcourſe? 

P. They. were a Sort of Philoſophers 
whoſe Principle it was to doubt of every 
Thing. 

M. Did they make a Nai of it ? 
P. They 


nd 
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P. They did; for any one undeniable be ar 
Truth muſt have confuted their whole V 


Scheme. 5 

M. Then I preſume they muſt have been 
much put to it in-ſome Caſes : You ſhewed 
me an Inſtance or two above, where doubt- 
ing ſeemed to me impoſſible. What Reaſon 
could they give for doubting that the Part 
was leſs than the Whole? = i 

P. They avoided coming to ſuch Parti- 
culars, Hs 0 

M. Had they no Pretence for this affected 
Singularity ? | | | 

P. They pretended there were contrary 
and equal Reaſons for and againſt every Thing 
that could be affirmed. pe, 

M. Were they certain of this? 

P. That had been to affirm ſomething 
contrary to their Principle. | 

M. They could not be certain then whe- 


ther they had Reaſon to doubt, or not. 


P. They were not agreed on what Prin- 
ciple to found their univerſal Doubting, and 
therefore were divided into three or four De- 
nominations. | | 

M. Were Doubters fo ſtiff in Opinion ? 

P. The Honour of their Se& obliged them 
to it, | 
M. I have enough of them . And 

now 
* We may ſee the Genirs of Sceptiſm humorouſly repre- 


ſented in a few Sentences of a Letter of Henry Stephens, before 


che Leipfick Edition of Sext. Empiricus. 1718.—4z exanimo, et 
| | ut 
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The e, now, Philon, with your Permiſſion, I would 
290 and conſider by myſelf what we haye 
| been diſcourſing of, that I may not give you 

the Trouble to tell me the ſame Things over 
again, when I come next to you. 
P. That is not your Way; you rather 
improve 3 what is told you. But per- 
haps we ſhould ſpeak more to the Purpoſe 
if we ſpoke leſs at a Time. LR 
wt ſentis, ita loqueris ? Ingenueque verum fateris? The Anſwer 
is, & puaAor TewTo 1 ixtwo, Hic Libellus ſeriane tractat, an 
nugas p imixw. Ad hac ſaltem reſponde: Efine Philhſaphicun 
ejus argumentum ? & naturapocaru Age, quid definitum ton- 
Pitutianque tibi de ills Libells off ? 6B afl. At mibi tuam 4 
illi ſententiam, guæcungque eft, aperi. Inò nulla mibi ſententia 
eft, utpote nihil opinanti. Quid facts igitur? oxenTopans 
Guat, Nc. | TP} 1] 
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Filth CONFERENCE. | 
The Conſequences of the inatti vity of Matter 
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confider 2 with: Reſpect to the Productions 


in, and about our Earth. Murter owes its 
Origin to an immaterial Being. The ſimple 
Exiſtence of material Subſance ſhows the 1n- 


finite Power, andthevarinus Species of Things | 
formed out of it, the Wiſdom and Goodneſs 
of this Being. That any Sort of Matter we 


inno hath: paſſed —— h divers Opera- 


tions, and various Art, Leere it falls with- 


in our Knowledge. The :mperceptible Tranſ- 


lations from Ta Matter to vegetating 


Bodies. From the moſt 1 mperfect Plant to 
Man, Vegetables and Animals riſe in @ con- 


tinued Scale of Perfection. Propagation 
of Plants and Animals by Seeds, not mecha- 
ncal : Or the Seed not the Cauſe of the 
future Plant, nor the former Plant of the 
Seed. The one appointed to follow the other, 


in order to conſtitute a ſettled Courſe of | 


Nature, Hence an eternal Succeſſion of 
Cauſes and Effects, a groundleſs and un- 
philoſophical Suppoſition. The mutual Ap- 
An, Relations, and Connexions between 
the Parts of the Scale, ſhew the Unity of 


Defign. This ſhewn in the Article of Food. 


Of the ſucceſſFue Evolution of Bodies, in 
the Formation of many — of winged 


— * 
N 


| 
| 
| 
| 
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Tnſefts. That all theſe inferior Creatures 
operate blindly, and yet regularly ; or ar, 
directed by a Principle, more perfect than 
the Reaſon of Mankind. Monſtrous Pro. 

' duftions occaſioned by Accidents, diſturbing 

. the regular Proceſs in the Formation 1 

animal Bodies, according fo tha Nane 

Cour ſe * Nature. 


THAT is mA Mein of 
this Viſit, Matho, ſoon- 
1 than ordinary ? For though I am always 
glad of your Company, I did not _ to 

ſee you for ſome Days. _ - 

M. I underſtand, from what you fad bs 
fore we parted laſt, that the Inactivity of 
Matter muſt have other Conſequences, be. 
ſides thoſe we then conſidered; and I was. 
impatient to be informed of them more * 
ticularly. 

P. What other Conſequences do you 
mean ? 

M. There is a great Variety of particle 
Bodies, in and about our Earth, which are 
formed out of this dead Subſtance ; now the 
Conſideration of theſe can be no leſs delight- 
ful and entertaining, than that of the great 
Bodies of the Univerſe. And it ſeems to me 

_ abſurd, to neglect the Inftances of Power 
and Wiſdom that.are near and round us; and 
only to take Notice of thoſe. that are ſo far 
dittant as the Heavens, 

P . wel, 


F ab 
( ; 
* 
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Conference. 
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P. Well, what are your Thoughts of Mat- The gan 
ter, after you have conſidered. it ſtill more 
| narrowly ? - | 
M. You know I began to ſuſpect Matter 
after our firſt Conference: But before you 
ſhewed me fo fully, at our laſt Meeting, the 
Nature of Cohefion, I till thought Matter 
ſtood in Need of no Support from any 
Thing elſe, to be what it is ; that it owed 
its Origin to no Cauſe, was neceſſary in it- 
lf, and above the Reach of any Power, to 
be by that deprived of Exiſtence. Now, I 
find, I was under a grievous Miſtake in this 
whole Affair; and believe all young People 
x. fall naturally into the ſame Prejudice; though 
of nothing, in my Judgment, concerns us more 
x- nearly, than to be early convinced, that the 
as 
u- 


Courſe of Nature, and Stability of Things, 
muſt reſt upon another Foundation. f 

| P. On what other Foundation ? 
bu M. On the Power and Government of an 
Almighty Being, which affords a better Pro- 
ſpect, and more Security to Mortals, than 
fuch a dead Subſtance. 5 

P. Might not this viſible Frame of Things 
have exiſted always, and without any Cauſe, 
either to govern, or give it Origin? 

M. After what has been ſaid, it is perfect - 
ly ſuperfluous to aſk that Queſtion. The 
rude Subſtance itſelf, not wrought up into 
any Form, nor diverſified by any Art, ſtands 
in need of a conſtant Support, that it may 

Voi. L | R exiſt 
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The ann exiſt in any Manner; and farther requires an 
- Almighty Artiſt, not leſs ſkillfal than Power. 
ful, to make out of it ſuch a beautiful Pa. 
brick as we behold. I ſhould ſooner believe 
a Man, who was to tell me, that Iron firſt 
made itſelf, and after that, faſhioned all thoſe 
curious Pieces: of Art which are | wrought 
from that Metal; than one who told me 
that this viſible Frame of the Univerſe is not 
the Work of a Powerful and Wile Cauſe. 
What ſtands in need of a conſtant Support from 
another Cau au that it may exift any Way, 
flood in need of the Power * that Cafe to 
give it Exiſtence at firſt.” 

P, Your Argument is of the right Sort, 
Matho, and carries along with it, all th 
Evidence of an Axiom. 'That only can be 
withoyt a Beginning dehjich cannot poſſib ) 
have a Cauſe ; a Being; to wit, of» infinite 
Powerand Knowledge: Contrarily, therefore, 
a Thing which cannot be without a Cauſe, 
and is void of all Perfection, muſt have had 
a Beginning. And ſuch a. Subſtance is dead 
Matter. Theſe are the two moſt oppolite 
Things to each "other, we can imagine. 
Hence, if this rude and unwrought Sub- 
ſtance ſhews us, by its bare Exiſtence, the 
wondrous, extenſive Power of- the Creator ; 
the Variety of Things that are faſhioned out 
of it, their Uſe, and: Application to ſome- 
thing always higher, muſt equally ,convince 
us of his n and Wiſdom. * 


5 
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k wanting to complete the mighty Defign 5 The fith 
and thoſe Things, which we might think ſu _/ 
perfluous, are ſtill neceſſary to the intended 
eve Variety, and to carry up the Scale of created | 
firt WW Beings. For this Variety is not propoſed | 
le for Oſtentation of Power; that would be a 
ght i falſe Thought; but to finiſh conſiſtently a | | 
me, great and harmonious Scheme. 05 
not M. To whom ſhould the Deity make Of- 
uſe, tentation of his Power? That would be, to 
n ſuppoſe Beings capable to underſtand and 
a, WM fathom the greateſt Things he could per- 
1 WM form. This Variety muſt have a higher 

End. Every Thing rather ſhews Infinity of 
ort, Power, conducted by infinite Wiſdom. = 
the P. And thoſe ſet on Work, likewiſe, by 
be the moſt diſintereſted Goodneſs. Theſe Per- 
bly fections are not only neceſſarily united in 
ite their Nature, but united alſo in the Effects 
re, they produ e. 92 
ſc, BY NM. It muſt be ſo: If they were ſeparated ö 
al BY in the Effects they produce, it would come [= 
ad WF to the fame Thing, as if they belonged to | 
ite BY eparate Beings, if that were poſſible; and 
ic. Wi the Effects of Power might be hurtful. I 
b- ar before, that a ſovereign Degree of Power 
be BY ind Knowledge muſt naturally raiſe a Be- 
; g above Fear or Malice: So that Goodneſs 
ut By mutt be the Motive, when infinite Power 
e. ind Knowledge work; or, without this 
& Motive, the Univerſe could never have ex- 


vm = 2 RE 


4 4 


ference. 


> cluded before; namely, That, the uery Re. 
france of Matter to perform any Effed, is 


| 


P. Let us remember then, what was con. 


AT oO 


and we muſt be ſatisfied that the Wiſdom and 
Power, and therefore the Kindneſs of the 
Deity, could not have been more conſpicu- 


made the Means of its doing all it performs ; 


ous any other Way, than by employing to 


ſuch a Variety of Purpoſes a Thing, which, 
in itſelf, or to a Being of leſs Power, is un- 


it for any Purpoſe. 


M. This Variety, even an unfkilfal Spec- 
tator muſt admire, by beholding the Out- 
fides only of the Works of Nature: He can 
direct his View no where, but he muſt be- 
hold Things great, curious, and beautiful, 


made out of this unpromiſing Subſtance. It 


ſhines and warms, it cools and refreſhes, it 
made Light to the Eye, Sound to the Ear, 
and by a wonderful Contrivance, nouriſhes 
and maintains our Bodies, : Þ 
P. The Uſefulneſs of it, therefore, is e- 
qual to the Variety: And this is that, Ma- 
to, which hath brought it into ſuch Admi- 
ration, and really made it the Deity of Man- 
kind. For while it is made to recruit the 
Decays of our Bodies, and gratify every 
Senſe, by the noble Appearance, the beaut- 
ful Colour, the fragrant Smell, or delicious 
Taſte; we do not confider the Power and 
Contrivance by which all this is effected. 


We forget to carry our Views to the jult 
Extent ; 


concerning the Power and Wiſdom of the 
Creator, than to conſider the. Poorneſs of the 


2 FE . 5 


Deadneſs and Inactivity of Matter is diſguiſed 
by the Power that actuates it, and lies con- 
cealed under a thouſand Beauties of Life and 
Vegetation. Nor can we poſſibly be miſ- 
taken about it, ſince we ſee it again in its 
fading and corrupted State. What does the 
fineſt Complexion, or the moſt beautiful 
Flower, ſoon end in ? 


Ws 
S 


rity, and the Contrivance of thoſe 2 
round us, which we daily behold with ſo 
much Inattention, which I would have you 
explain to me at preſent ; that for the future 
| may behold them with ſome Sort of Intel- 
ligence and rational Pleaſure. It is either 
ſtupid, or ſhameful, for a rationat Being to 
walk conſtantly amidſt ſach Inſtances of 
Contrivance and Power, with the Indiffe- 
rence or Inſenſibility of an unreflecting Ani- 
mal. This, as I faid, was what haſtened 
my Return, ſooner than you expected. 
P. Willingly, Matho, would I afliſtyou 
in ſuch a reaſonable Deſign, if I knew 
where to begin, or were not afraid of 
obſcuring theſe Matters, by the confuſed 
ew; -£ Hints 
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Extent ; for certainly; nothing could have 7% a. 
been better fitted, to give us the firſt Leſſon . 


Stuff every where heightened by Art, and 
made uſeful in the Application. The very 


LVIII. M. It is the Uſeſulneſd, the va- 


of il 2 : 
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Hints only which I am able to give 
OE rnd, as Itold you, when we laſt — 
you muſt have Recourſe to the Works of thoſe 
great Men, who have ſuccesfully enquired into 
Nature. The Subject here is not one, but az 
many as there are different Species of natur 
Bodies: Eachof which requirea ſeparateStudy, 
to underſtand but a Part of the Art and Con- 
trivance employ'd in ĩt; nor have theſe Things 
been treated with that Connexion and Depen- 
dance one on another, ſo as to bring them 
under one general View. 

M. We need not be ſolicitous about a 
Method, ſince none can be obſerved in ſuch 
a Converſation as this: I only want to be di- 
rected to the moſt general Conſiderations, 
that I may have ſomething to exerciſe my 
Thoughts upon, when, perhaps, I ſhould 
otherwiſe be idle... Pray what did you 
mean, juſt now, when you ſaid that this 
great Variety is neceſſary to carry up the 
Sc "le of created Being? 

Every Thing, Matho, above rude and 
unwraught Matter, riſes in Art and Contri- 
vance, the farther we advance, or the higher 
we can go. Many are the Productions, be- 
fore we come to the ſeyeral Species of Plants 
and Animals; of which there is an amazing 
Variety : And yet there is a Gradation of Per- 
fection from Kind to Kind, through the 

whole, where every Species is raiſed above 
the former, by gentle and eaſy . 
| Wy 
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Thus a continued Relation runs through the Te fifth 
entire Syſtem of material -Beings (or rather 
through the whole Creation) which joins 
the leaſt with the greateſt, and ſhews the 
whole Work to be one, and the Effect of 
the ſame Power and; Knowledge. 3 

M. I ſuppoſe yoù mean, that in ſome 
Species of Plants and animals the Art is 
more acceſſible and ſimple; but in the next 
ſuperior Kind the fame Art is continued, and 
farther heightened with ſome Additions or 
Variations, as it were to lead us from the more 
ſimple to the more complex Works of Power 
and Knowledge. 155 | 

P. You expreſs my Meaning exactly. 

M. This is both pleaſant and intelligible, 
and juſtifies, I think, the Inference you 
make, That the whole Work is one, and the 
Deen f the ſame Power and Wiſdom. For 
| eaſily conceive that an Earth-Worm is more 
imple in its Parts and Compoſition, than a 
Snail, which carries its Covering or Houſe 
on its Back, and hath Eyes in the Points of 
its Horns, as I have heard ; and that this 
Creature is not ſo complex as a Spider or 
Ant, who move by the Help of Feet, and 
have a Variety of Limbs ; and that theſe 


8 Inſects again are more ſimple in Contrivance 
1 than a Fly or Gnat, who, beſides their Mo- 
Ie tion by Feet, have alſo Wings to ſoar aloft. 

ve P. You have named ſome of the Wonders 


J of the inferior Creation, Matho, and ſpeak 
ly — ſo 
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ſo diſtinctly of thoſe Things, that one would 
think you had been making your Obſervations 


| before-hand, If it be doubtful whether the 


Snail hath Eyes in the Points of its Horns, it 
is certain the Spider bath ſeveral Pair of them: 
And the different Sorts of Motion in theſe 
Creatures, with the different Artifice by which 
they are effected, will always excite our Ad. 
miration. | 

M. Theſe Objects fall generally under our 


Obſervation, and they require but little Re. 
flection. But pray what Productions are 
there before we come to the Species of Plants; 


or which lye betwixt theſe and unwrought 
Matter? 15 — 

F. The firſt Thing we perceive in this 
Subſtance is Workmanſhip ; therefore we 
cannot in Propriety ſay that a Stone of any 
Sort is unwrought Matter. No Body could 
imagine that a Ruby, an Emerald, a Dia- 
mond, or any of thoſe Stones that are called 
Gems; or that a Magnet, Marble, Flint, or 


ſo much as a common Pebble, is rude and 


unwrought Matter. If we conſider Cryſtal, 


Amber, all Sorts of Minerals and Metals; 
Salts of all Kinds; none of theſe certainly is 
Matter in its primogenial Form and Texture. 
M. They are not indeed; but mult have 
undergone farther Art and 'Workmanſlip, 
before they could appear in any- of thoſe 


Forms. 


P. Though 


| Ciſmothooria Puli 
T. Though 


we n 


theſe are produced, yet Productions they are; 


and (as you ſay) — Art and Power 18 
cxerciſed on every different Species of theſe, 
as much as on the Stone of a Cherry, the 
Tooth of an Elephant, or the Horn of an 
Animal, concerning the formal Production 
of which we are very little wiſer. Water 
itſelf, dropping from the Roof of ſome 
Caves, is ſoon after congealed into Stone, 
Marble het once not hard, otherwiſe Parts 
of different Bodies could not have been found 
in it. You obſerved before a Variety of Sub- 
ſtances formed in the animal Body; Bones, 
dinews, Fleſh, Blood, and not rarely one 
Sort of Stone ; all which are yet made out 
of the ſame common Aliment. 

M. I am entirely ſatisfied in this Parti- 
cular, Matter, that had undergone no Work. 
manſhip, maſt be conceived to be uniform 
and all alike, without Variety of Impreſſion, 
or different Degrees of Firmneſs, Coheſion, 
or Conſiſteney, ſuch as we ſaw it to be when 
the great Bodies of the Univerſe were form- 
ed. All farther Difference muſt be the Ef- 
tet of farther Power and Art. 

P. It muſt be ſo; for all Growth ol 
— _—_ , even of the hardeſt Subſtances, 

is performed by the new Accretion of im- 
perceptibly ſmall Particles: And theſe Sub- 
ſtances are. again diſſolved into Particles as 


minute and imperceptible. 
"= M. Yau 


* — ——¹ůß . — — 
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M. You ſhewed me before that we could 


— em no Conception of Matter, but as the 


Power of the Creator is exerciſrd in it, to 
effect Coheſion and ſolid Extenſion; for that 
conſtant Action is the Baſis of its Exiſtence: 
And here I perceive again it could not fall 
under the Senſes, unleſs the ſame Power 
were farther exerciſed upon theſe Particles, 
to bring them by another Act within the 
Reach of ſenſible Perception. And certainly 


this is wonderful that, let us conſider Matter 


which Way foever we will, we meet always 
with the Power of the Deity ; and the more 
Ways it becomes known to us, the more Acts 
of that Power we diſcover, [= 
P. Your Reflection is pertinent, Math, 

an it muſt be as you ſay, If we could 
conſider the Deity in himſelf, and abſtract- 
edly from what he hath produced (as we 
attempted in our laſt Conference) we- ſhould 
find his Nature and Perfections neceſiary 
and infinite, and be every where prevented 
with the Sight of them: And when we con- 
ſider his Effects aright, we muſt find his 
Power and Knowledge in every Thing, exa- 
mine it which Way we will. 


LX. M. The ſeveral 3 * Things 
you have mentioned are formed within the 
Bowels of the Earth. ' | 

P. Or at leaſt below its 3 3 qd 
though they are nat produced from _ 
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them come near enough to ſhew almoſt, the woypes 


ame Work in different Subſtances. One 
Species of thoſe Stones called (I think) Sta- 
lactites, in Shape like the ſlender Stem of a 
oung Plant, broke any where up or down, 
hath always the ſame Star- like Fi igure or Im- 
preſſion in the Heart; as when you cut a 
Plant above or below, the Fibres make ſtill 
the ſame Appearance in the Section. The 
fame is obſerved in the ſeveral Sorts of Coral, 
which ſeems to be of a middle Nature in- 
deed, between a Plant and a Stone.—— 

M. Permit me to atk. you what is con- 


tained within the Bowels of the Earth; or 


is it known what the whole Maſs down ta 
the Center conſiſts of? 1 

P. It is not known: The does epeſt Mines 
go but a ſmall Way below the Surface and 
after that all is Conje&ture. 

M. We cannot know then whidt this Globe 
we live upon contains for four thouſand 
Miles down. — What do my find in the 
Mines ? 

P. Different Sorts of Earth, Stone, Coal, 
&. lying in Strata, one over another, with 
here and there the Ores of Metals. | 


M. Theſe are not Matter in its original 


Form. —— What Sort of Matter do they 
conjecture to be from that to the Center ? 

P. They ſuppoſe that the ſolid Cruſt of 
fi Earth is not very deep ; and ſome have 


thou ght 


2 — 
1 „ — 
3 . ee HP OY 
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— nenn Ocean, while others imagine that there 


ſpeci k Seeds keep the 8 


ley was ſown, 


. 
: » % 
G * 
1 


ur thought that the internal Part is a fubferr;. 


is a vaſt Maſs of Fire about the Center. It 
hath been ſuppoſed, in order to account for 
a difficult in Philoſophy, and to 
avoid the Thought of ſo much dead Matter 
that the internal Part of the Earth confiſt 
of vacant Spaces and _ R— 
M. TheſeConj ppoſite enough, 
fo that the Probability > rp = one of them 
muſt be an Argument againſt the reſt. 
P. This is but one Particular af niany, | 


which lie without our Reich. | 


M. Leaving it then, you ſeem to think 
chat all Vegetables above Ground rife from Wl 
Seeds ? | 

P. That was long Matter of Enquiry and | 
Diſpute; but it is now allowed to be truc Bl: 
in all Cafes univerſally, = 

M. Why was it Matter of Diſpute? | 

P. If a Plant could riſe from any but a 
ſpecifick Seed, then it might be contended Bi | 
that any Thing could riſe from any Thing, 
—— muſt have bad Conſequenor i in Phi- 

fophy. | 

15 1 underſtand; ; it is 


pecies regular. 
"This is the — Experience ur 
Mankind: A Fir. Jrte does not riſe from 


an Acorn; nor a A hte: 


1 As . a— N 1 1 0 


M. That 
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M. That would certainly breed the laſt The dn 
Degree of Confuſion and Diſtreſs to Man 
kind; and we cannot ſufficiently adore that | 
Wiſdom which hath ordered Things other- 
wiſe. Yet I have ſeen the Root of an old 
Tree, where the 'Trunk had been cut off, 
quite covered | with Excreſcences, different 
from Muſhrooms or Toad-Stools, with a Va- 
riety of pretty bright Colours. Theſe cer: 
tainly vegetate, and yet they have neither 
Flower, nor Fruit, nor Seed ; but ſeem to 
ſpring up from the Corruption of the decay- 
ing Woad. # : | aff. 

P. The firſt Degree of Vegetation, Ma- 
tbo, is ſo fine that it is hard to trace it out, 
though above Ground. You know we are 
ſoon loſt in the Subtility of Nature's Ope- 
rations. Hence it is that ſome Species of 
imperfect Vegetables impoſe upon the Inat- 
tentive, and for mere anomalous Ex- 
creſcencies, though they are nothing leſs. 
The Species of Fung? (as they are called) 
are very numerous ; It was one Sort of thoſe 
which you obſerved. The Structure of ſome 
Kinds of them is altogether curious, as you 
muſt have ſeen : And the diligent Enquirers 
into Nature have at length diſcoyered that 
they riſe from a Seed, and are not ſponta- 
neous Productions from decayed Wood, or 18 
any Sort of Corruption, though they draw NH 
their Nouriſhment from ſuch Things. 

M. 7 5 
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ce M. I have indeed obſerved ſome of the 
broader Sort, with flat thin Caps, © finelj 

wrought below, having a ſlender Kind of 
Leaves, running very regularly from the Mid- 
dle to the Extremity, like the Rays of a Cir: 
cle: But theſe Seeds muſt be very ſmall, 
which require ſuch Attention to be. diſco. 
vered. n n an 
P. This is not the only Inſtance where 
the firſt Degree of Vegetation runs almoſt 
beyond our Ken. Where-ever the Seeds 
were not perceptible to the naked Eye, the 
Ancients ſuppoſed the Productions from them 
ſpontaneous and irregular : But the Invention 
of the Microſcope has enabled the modern 
Enquirers to make noble Diſcoveries in the 
Works of Nature, though ftill the Subtilty 
of the Contrivance goes deeper than the 
Induſtry of Man can penetrate. So ſmall 
are thoſe Seeds, that it is to be doubted. whe- 
ther many Sorts of them are not conſtantly 
| wafted up and down in the Air; fince they 
1 ſo quickly take Root, and ſpring where-ever 
| | they can find a Soil delicate enough. For it 
| 


an Swe wn LV Xx £,=% fi is aq _ tt =, a. a . i£c ca Do, oo. 
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— 


has been diſcovered by the Microſcope, that 
the Mouldineſs which appears on ſpoilt Ml : 
Confections, Pickles, or even ſome Sorts of / 
Liquors, by which they appear as if covered f 

with a white Cruſt, are only numerous 
Cluſters of diminutive Muſhrooms. Y 
M. This is really ſurprizing, and carries b 
j the Beginnings of Vegetation almoſt out of i 2 

| ou! 


— 
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our Sight indeed. What you ſay of a white 
Cruſt puts me in mind of another Particular yn 


have often obſerved, and endeavoured to 
account for to myſelf, though in vain. Pray 


what are we to think of the ſeveral coloured 


Cruſts which we. find on Stones, and the 
Bark of Trees? On the ſame Stone, or the 
Bark of the ſame Tree, you will ſee Spots 
of white Cruſt, of black, of grayiſh, and 
very often of yellow. At firſt they are very 
hard, and ſeem little other than a Colour in- 
herent in the Stone ; afterward they ſwell 
and riſe. | | 

P. Theſe, Matho, are ſeveral Sorts of 
Moſſes, which you may know by their dif- 
ferent Growths : For if you obſerve on the 
fame, or different Stones, you will ſee the 
lame Sort young and hard, more advanced, 
and at laſt ſpread, when their ſeveral Figures 
are eaſily diſtinguiſhable by the naked Eye. 


Some ſpread in a continued Leaf, others 


grow hollow above like ſmall Cups, others 
round on the Top like Muſhrooms, and 
ſome ſhoot out in Branches. | 

M. It is fo indeed; theſe Varieties, and 


many others I have often obſerved with great 


Admiration : For I remember this was the 
firſt Thing that raiſed my Curioſity. | 

P. All theſe have their different Seeds, 
which do not require great Delicacy of Soil, 
but take Root on any Thing where they can 


gow unmoleſted. Thoſe Mofſes which riſe | 


imme- 
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ob $6 immediately from the Earth, are more per. 
—— ft, wg, them white, and — kn 

fiſtulous, and ſome of them not much inks 
rior to regular Plants. 575 
M. There are much perfecter.Sorts which 
grow likewiſe on Stones, in the Form of a 
fine Pile or Furr, like Velvet, and of a glofl 
Colour between green and black. But the 
firſt Sort, which appears like Scurf or Cru 
ſeems to riſe but one Degree above the un- 
wrought Mold or Earth, 
H. Yet we are far from being certain that 
this is the loweſt Degree of Vegetation, 
M. Thoſe Moſſes growing on Trees ſhew, 
2 * that their Seeds muſt fly about in 
the Air. | 
| P We ſhall become too minute at this 
rate, Maths: However, what yqu ſay i 
more than bare Conjecture ; For fome Ex- 
periments ſhew that living Creatures them- 
{elves flogt thus up and down in that Ele- 
_ — unhealthy Tree is 2 
theſe imperfect Super- plants; and the more 
unhealthy the Tree * better they thrive, 
44. It ſeems as ſame Animals can only live 


* 


K —_— _— „ a 


Way of ſupporting themſelves ; ſo ſame im- 
En ean only thrive on other 
* Ables. 3 
F. There is ſome Analogy between the | 
inferior Vegetables and Animals in this te- 
ſpect: And there is (if I might 12 | 
| c 


on other Animals, and have not a ſeparate il 
t 


**& ” SAS — 
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remember theſe Lines. 
Quale ſolet ſylvis brumats frigore viſcum 
Fronde virere nova— _ 
uod non ſua ſeminat arbos, — - 


However, 


LX. One Thing you ſaid above ſurpriſes 
me more, vi g. That any Vegetable ſhould 
uke Root in mere Liquor, as thoſe little 
Muſhrooms you ſpoke of. 

P. The Fact is nevertheleſs e 
able: Two or three Sorts of Plants ſtrike 
their Roots in the Water, without touching 
the Ground at all; and as a Proof of this, 
they float to and fro on the Pools where they 
grow. 

M. This is a ſingular Inftance of Variety. 

P. As many Species of Animals can only 
live in the Waters, ſo many Sorts of Plants 


Roots are fixt at the Bottom ; and of thoſe 
ſome never riſe to the open Air. Some Kinds 
of Plants alſo, as well as Animals, are am- 


the Waters. 
M. By the Weeds caſt out on the Sea 
ide, the ſalt Water ſeems likewiſe to have 


its peculiar Vegetables, | | 
Vo I. I. 8. P. And 


ſtudied Variety through all Nature: But 7 The « fifth, 
ſome much perfecter Plants than Moſſes can — 
only take Root on a Tree. You certainly 


I was told of the A. at that Paſſage. 


can only thrive in that Element, though their 


phibious, and can live either in or out of 
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near the Iſland of Crete they uſed to dye 
Purple. Pliny tells us, that in the Indian 
and Red-Sea are whole ſub-marine Woods, 

In the Perſian and Red-Sea, and many 
other Parts, Coral is produced, of which 
we ſpoke before. Under Water it is ſoſt, 
but petrifies in the Air. But the Nature 
of marine Plants is not ſo well known, a 
thoſe on the dry Part of the Globe ; as not 
being fo acceſſible, nor to be trained up in 
different Circumſtances, - 

M. Hence, I ſuppoſe, the greateſt Varie- 
ty muſt be on dry Land, where there is a 
greater Difference of Soils. 

P. You fee the whole Face of the Earth 
is covered with them, as with a large and 
coſtly Carpet. 

M. The Carpet is very large indeed | and 
a new one ſpread every Year with more Va- 
riety of Figures and Colours than the Lom 
or Needle can boaſt. We do not think 
enough on theſe Things. A bare and naked 
Earth muſt have been an unpleafant Sight! 

P. Not more unpleaſant to the Eye, than 
unfit for Habitation, We might have lived 
as comfortably on a Globe of Marble, as on 
ſach a naked and barren Globe. We ob- 
ſerved before, that the Diſpoſition of the 


Surface into Hills and Valleys was for the 
4. ſake 


| 
| 
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fake of ſweet and running Waters, which Abe fifth 
only regarded the Animals and Vegetables . 
upon the Earth. The Sea itſelf, that huge 
Magazine of Waters, was chiefly intended 
for the dry Part of the Globe ; though at the 
fame Time it ſerves for many other wonderful 
Uſes, and is beſides a mighty Nurſery of liv- 
ing Creatures. Hence it is, ſince this Ele- 
nent is ſo abſolutely neceſſary for Animal- 
life and Vegetation, that it bears ſo great a 
Proportion to the dry Land. Some Philo- 
ſophers likewiſe, with a great Degree of 
Probability, ſuppoſe, that this Article of Ve- 
getation occaſions a conſtant Expence and 
Conſumption of Water. Which ſhews us, 
that this great Proportion of the liquid to 
the dry Part of the Earth was ſtill more 
wiſely appointed. 
M. I have in Truth often wondered, on 
looking at a Map or a Globe, to ſee ſo much 
of the Surface of the Earth covered with 
Water: But this accounts for it naturally, or 
rather makes this Diſproportion between them 
neceſſary. But pray let me aſk you here 
again, if it be known how deep the Sea is? 
P. You may be ſure it cannot be all of 
the fame Depth. Iſlands and Rocks are ge- 
nerally ſituated near the Coaſts of the larger 
Continents; which ſhews that the Sea is 
there but of a moderate, or rather ſmall 
Depth. In withdrawing from the Land it 
becomes unfathomable: Hence it is natural 
8 2 to 


260 MAT HO: or, The 
The kh. to ſuppoſe that in the midſt of the large Oce- 
ans, as the Arlantick, Ethiopick, Pacific, 

and Great South Sea, the Depth is greateſt, 
But what the Diſtance of the Surface of the 
Water there from the Ground below may 
be, is not eaſy to be determined. There ; 
not the ſame Reaſon for an equal Declivity 
from the Coaſts to the Middle of the Ocean, 
as from the Middle of the Continents to the 
Coaſts : Yet poſhbly the Sea there may be 
ſome Miles deep. 
M. Who hath hollowed out ſuch a mrghy 
Baſon, and filled it with ſo uſeful a Fluid! 
All the great Rivers on the Earth, themſelves 
like gliding Oceans, were conſtantly to be 
drawn from this vaſt Repoſitory of Waters, 
P. And drawn through the Air too, to 
the Tops of the higheſt Mountains, where 
they were to begin their Return over the 
Face of the thirſty Ground. And this Cir- 
culation was to be maintained through all 
Ages. The Vapours are raiſed by their ſpe- 
cifick Lightneſs, and mutual Repulſe; til 
coming to a colder Region, where their re- 
pellent Force is weakened, they are brought 
again into ſmall Drops, which fall by their 
own Gravity. Whence we ſee that the 
4 whole terraqueous Globe, Sea as well as dy 
. Land, taking in the whole Region of the 
F Atmoſphere, was contrived for the. ſake of 
Vegetation, as the firſt and immediate Uſe ; 
though Vegetation itſelf is ſtill referable to a 
4. higher 
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higher Deſign. Upon this Account it is The fifth 
that no Part of the dry Surface is vacant and Www 
unimployed. Not only the Plains and Val. 
leys are delicately clothed, but the un 
Mountains have their rougher vegetable Co- 
vering. Vegetation and Animal-life go to- 
gether, and in the deep Winter languiſh to- 
gether, The ſtately and noble Plants, which 
rear their Heads aloft, are perennial and 
long-lived, like ſome Animals ; but more Sorts 
of both are of a ſhort and tranſitory Duration, 
The Inſects revive with the Verdure of the 
Spring: Every Seaſon of the Year brings 
forth a new Variety : Every Soil and diffe- 
rent Climate have their peculiar Species, both 
of Vegetables and living Creatures, As the 
Diverſity of the ſeveral Species is aſtoniſhing, 
ſo the Fecundity of the Individuals is no leſs fo. it 
Were all the Seeds of any of the moſt uſeful = 
Plants employed annually for Vegetation, i 
that alone in a ſmall Number of Years were | 
enough to cover the whole Surface of the 9 
Globe. Learned Men have ſhewn the ſame | 
with reſpect to many Animals, eſpecially in | i 
the Waters. But the Almighty Author of 1 
Proportion preſerves a juſt Balance, and diſpoſes F 
the Superfœtation of his Creatures to neceſſary = 
Purpoſes. The Exuberance ſhews his Pow- 
er, and the Application his Wiſdom and 
Goodneſs—— Theſe are only general Things, 
Matho, which it is eaſier for any one to admire 


in his own Thoughts, than to make worth 
EY another's 
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(The $f. another's while to hear. You ſee my Will. 
Wy Ingnels ] nor can any Words repreſent what 
: an attentive Mind may eafily obſerve. To ſay 

any more would but anticipate your Pleaſure, 
M. You have rather given me a noble 
Proſpect, Philon, of the Productions in and 
about our Habitation. The Bowels of the 
Earth ſeem to be a vaſt Laboratory; the Sur- 
face of it is wrought into a beautiful and 
ſpacious Garden; the Ocean its - Fountain, 
and (if I durſt go farther) the Air a mighty 
watering Engine. If we look above and 
below Ground, the ſame common Matter is 
formed into ſuch a Diverſity of Bodies, as if 
they were wrought from Subſtances of con- 
trary Natures. A Plant and a Mineral, or 
Metal and an animal Body, or (to come yet 
nearer) the Stone and the Fleſh of the ſame 
Peach, ſeem not to be Matter in the fame 
Senſe. But aſſure yourſelf we are far from 
having done, I have many Queſtions to aſk; 
every Thing you fay raiſes new Thoughts in 
my Mind, and one Particular above J either 
did not underſtand, or am not ſatisfied with, 


LXI. P. What may that be? 

M. I believe no young Perſon of ten thou- 
ſand ever ſaw a Field of Corn grow, with- 
out admiring the Miracle of Propagation 
from Seed, and that inconceivable Fecundih 
of Individuals which you mentioned juſt 
now, This is one of thoſe Things 1 * 

rſt 
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firſt ſtrike the young and inquiſitive Mind The fifth | 


Conference. 


with Wonder; and how the regular Obſer Coyne 


vation of the Species is owing to the Seeds 
of Things I do not yet underſtand : But I 
ſhall proceed to aſk you my Queſtions by 
Degrees. If one ſingle Grain of Meat, 
or any other Seed were ſown, and the Pro- 
duct of it preſerved and ſown ; and the Pro- 
duct of that again preſerved, and ſown, and 
ſo on; how far do you think it would 
multiply ? Or would there be any End of its 
Increaſe ? | 
P. According to the Courſe of Nature, 
we have no Reaſon to think it would ever 
ceaſe to multiply. = 
M. So I have often thought; and accord- 


ing to what you ſaid, it muſt in Time be 


ſufficient to cover the whole Face of the 
Globe. Now how comes this infinite Num- 
ber of Plants and Seeds all to ſpring out of 

one ſmall Grain ? a 5 
P. That is a Queſtion I can by no Means 
ſolve. It ſeems to me to carry the Subtilty 
of Vegetation far out of human Sight. And 
what heightens the Difficulty is, that the 
Seed in ſome Caſes is diſcovered to contain 
in Miniature, the Plant that riſes from it, 
with ſo much Nouriſhment wrapt up in it, 
as may ſerve to its firſt Vegetation, till it can 
ſtrike Root in the Ground, and draw its far- 
ther Support from thence : And from this it is 
concluded that all its future Vegetation only 
—— < nouriſhes 
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bs fifth nouriſhes and increaſes the Parts of this ſe- 
[ minal Plant. | 

NM. That Conſideration indeed makes the 
Propagation of ſuch an infinite Number of 
Plants and Seeds, all from one little Seed, 
above Meaſure aſtoniſhing. But what have 
the Searchers mto the Myſteries of Nature 
thought of this ? 

P. It is really a Myſtery; however, ſome 
have had recourſe to the infinite Diviſibility 
of Matter to explain it, ſuppoſing that all 
the infinite Individuals of any Species, whe- 
ther of Vegetables or Animals, were actually 
contained in the firſt original Seed. 

M. And how came this infinitely impreg- 
nated original Seed to exiſt? 

P. You preſs me too far. 

M. Since, according to the Courſe of Na- 
ture, the Propagation from any of theſe pro- 
pagated Seeds is indefeaſible, each of theſe 
muſt likewiſe be :nfinitely impregnated ? 

P. It muſt on this Suppoſition. 

M. Did they reſt ſatisfied with this Ex- 
plication ? 

P. They could not, I think, otherwiſe than 
by having recourſe to the conſtantly operating 
Power of an Almighty Being. And it is thus 
in my Judgment, that the Origin of any 
Thing muſt lead our baffled Reaſon to ſeek 

1 a Solution of Difficulties in Omnpotence. 
| M. If we are forced to have recourſe to 
the conſtant Operation of that Power, this 


Suppo- 
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Suppoſition ſeems needleſs, But is this all 
that has been ſaid ? bp: 

P. Others have ſuppoſed that the greateſt 
Part of the terreſtrial Maſs, at leaſt near 
the Surface, conſiſts of the Seeds of Things, 
ready wrought up and perfected, which are 


impaſſible in all the Changes that happen, till 


they come in the Courſe of Things to be 
brought into the Circumſtances of Growth 
and Vegetation: And that there is no more 
rude and unwrought Matter in the Maſs, 
than what may ſerve for a Support to that 
which is deſigned for future Plants and Ve- 
getables; for I am not ſure if they include 
Animals in this Suppoſition. | 
M. And yet if Animals be not included in 
it, they will have another Suppoſition to 
make for theſe, ſince there is the ſame Diffi- 
culty in both Caſes. Here it is not 'enough 
to ſuppoſe the Seeds of all Things finiſhed 
and wrought off at once, and repoſited any 
where: It muſt likewiſe require infinite Care 
and Direction, to produce theſe little impaſ- 
ſible Seeds in their proper Time and Place, 
without Confuſion or Miſtake, according to 
the ſettled Law and Courſe of Nature, fince 
they can do nothing of themſelves, 
P. It is certainly fo. 
MM. Though then there were ſuch original 
immutable Atoms repoſited, which contained 
the ſeminal Power, or were deſigned for the 
future Seed, yet when a Grain of W 
or 
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for Inſtance, is ſown, and begins to ſpring 


up, what directs the /pecifick Atoms, defigned | 
for that Seed, to it, rather than the Aton 


deſigned for I beat, Rye, Oats, or in ſhort, 


for any other Grain? Or could the ſettled 
Courſe of Things be obſerved, if one Grain 
roſe where another was ſown ? 

P. As you obſerved before, that muſt 
breed the laſt Degree of Confuſion, 

M. There are likewiſe many Things to 
be done, I preſume, after the firſt /pringing 
uþ, before the future Seed is formed : For 
let us conſider a Field ef Corn, a Meadow, 
an Orchard, or in a Word, the whole Face 


of the Earth, as covered with Vegetables; 


and 1s not every Grain or Seed that riſes oyer 
the Whole, once in the Form of a green 


Blade or Leaf ? | 
P. At firſt it is, or in the Form of ſome- 


thing as different from the future Seed, asa 


green Blade 1s. | | 
M. And after that, I preſume, in other 
Forms ſtill, as the Seed draws nearer to a 
rfect Formation? | 
P. It is indeed in the Form of Sap, or of 
a Bloſſom, or Plower, or Milk : For all the 
Particles are once, or rather always in a li- 
quid Form, till the Seed comes to be hard- 
M. What Hand then, or whoſe Art 
brings this Seed, whether in one Atom, or 
ſeparate 
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ape Particles, through all theſe various 


Conferences 


Forms and Change? WAY 


P. It is impoſſible to aooqunt for this, 
Matho, without the immediate Power of the 
Deity, ſince the ſluggith Particles can neither 
move, nor aſſemble themſelves from different 
Parts, nor fall into that conſtant Change as 
Order, which is requiſite to their coming out 
at laſt in the deſigned Form, or ſo as to 
make up the ſpecifick Seed, | 

M. If then the Power of the Deity muſt 
be immediately concerned in all this vurious 
Wark ; we need not, I conceive, be fo anxi- 
ous to find out all at once, an original 
Stock of Seeds, to ſerve for future Vegeta- 
tion through all Time. — 

P. In theſe Caſes we find out a Compend 
for the Deity, only by our own Miſtake; 
| ſince after ſuch Suppoſitions tHe indeſinent 
Operations of his Power and Wiſdom are 
ſtill neceſſary. Matter is as much a dead 
reſiſting Subſtance in Vegetation, as in the 
Motions of the heavenly Bodies. 


LXII. M. This likewiſe ſeems wonderful, 
That from the ſame Mold, and the ſame 
Sort of Fluids or Fuices (as I ſuppoſe) fo 
many different Sorts of Vegetables, and ſuch 
different Kinds of Bodies on the fame Vege- 
table ſhould ariſe. In a ſmall Spot of Ground 
you ſhall ſee a great Variety of Herbs, Flows 
ers, Trees ; and belonging to the fame Tree 

a great 


A 
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a great Difference of Productions, Leaves 
Aw Bark, Word, a mellow Fruit, a hard Stam 
within, or perhaps a ffrong Shell without 

Has each of theſe Subſtances a different 
Seed? or will it be a ſatisfactory Explication, 
to ſay that the original Seed contains Leaves 
Bark, Sc. in itſelf. 4:21 

P. Leaves and Bark are but excrement. 
tious Parts of a Plant. 

M. Vet they are as ſpecifically different 
from the Leaves and Bark of another Plant, 
as the Wood or Fruit, or Seed itſelf: Ac- 
count for this ſpecifical Difference of theſe 
Parts. You muſt either account for every 
Difference from the Seed, or give up the 

— of accounting for any Thing from 

P. Each Sort of Plant, they ſay, draws 
Juices proper only to its own Species. 

M. What is meant by drawing here? In 
plain Language it ſeems to be as good as 
ſaying, Each Sort 4 Plant forms itſelf.— 
But when ſeveral Kinds of Trees may be 
grafted on the fame Stoch, they ſeem to have 
but one Kind of Juice to draw. And yet 
the Fruit of each Sort preſerves the particular 
Colour, Taſte, Smell ; and the Leaves and 
Wood remain with the ſame Differences from 
others as before. What is ſaid to this. 

P. I know not whether any Thing be 


faid to it, 


M. To. 


ſy 
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M. To fay the Stock draws to itſelf the The th 
Seeds of every other Tree that might be 
crafted upon it, and bear Seed, would be to 


ſuppoſe that every Sort of Plant draws to itſelf 
the Seeds of all other Sorts, And unleſs we 
will take the Liberty of talking at this Rate, 
this Matter of Fact ſeems to ſhew that there 
are no ſuch Seeds wrought off before Hand, 
and lying ready prepared ; but that they are 
formed every Seaſon, as much as the Fruit 
or Leaves. g 

P. That is the more tenable Opinion. — 

M. And then, though ſeveral Sorts of 
Animals were fed with the ſame Species of 
Grain, or with Hay of the ſame Field; that 
would not make their Fleſh taſte all alike : 
Beef would not turn Mutton, nor Pork 


| Fowl, in ſuch a Caſe. 


P. There are certain ſecretory Glands, 
which have the Orifices or Mouths of their 
Veſlels fo fitted, as to admit only ſuch Par- 
ticles for Nouriſhment as are of a particular 
Size, and proper or ſpecifick for the Plant 
or Animal, or the Part of any of theſe 
which is to be nouriſhed, and which there- 
fore repell or throw off Particles of a diffe- 
rent Size. i 

M. Theſe Things are new to me, Philon ; 
but I believe there muſt be ſuch Contrivances 
in the Animal-Body : Yet, if thoſe Glands 
are nothing but Matter, they can no more 
be the Cauſe of the ſpecifick Differences we 

| are 
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The kam are ſpeaking of, than an 4r7if's Tools are 
— the _ of his Art, of which they ar 
only the Inſtruments. There muſt be a 
higher Principle than Oriſices and Particl: 
of ſuch a determined Size. For if theſe Ori. 
fices, of the Texture of the Gland, be fitted M 
to receive Particles of a larger Size, how ar: Ml 
thoſe of a lefler kept out? If to admit only 
Particles of a leſſer Size, how can theſe get 
in ? Since-the larger coming up along with 
them would naturally ſtop or obſtruct theſe 
Orifices. And if both Sorts. come not up 
| together, the Secretion, I think, was made 
before. And what is ſaid of the Magnitud. 
of Particles, is true alſo concerning their H. 
gure : Orifices or Paſſages deſigned for re- 
ceiving Particles of one Sort of Figure, muſt 
be obſtructed by thoſe of another Figure, 
coming up along with them. —— Betides, 
how come the various Particles thither ? For 
as to repelling, or throwing off, which you 
mentioned, it is like the Plants drawing pro- 
per Juices to them. Attraction and Repulſe 
are not the Work of inert Particles. I re- 
member you ſaid the Quantity of Motion 
once impreſſed is conſtantly decaying by the 
Action of Matter upon Matter. In this 
Caſe therefore the Impreſſion muſt be re- 
newed on theſe Particles every Moment : Or 
rather, they muſt be conſtantly impelled, 
and that in various Directions, but not by 
the Power of Matter, 
P. We 
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P. We are agreed, Matho,; no Man ever 


Strainers, and of every other Part in the 
Animal-Body is only inftrumental; but can 
no more ſupply the Power in a Living, than 
in a dead Animal. The Mind of Man is 
ingenious to deceive itſelf, Seeing no other 
Prwer or Direction near at Hand, to which 
we can have recourſe, we ſuppoſe that the 
Matter in the Animal or vegetable Body muſt 
have all thoſe Powers in itſelf neceſſary, to 
account for ſuch wonderful Appearances. But 
the Growth and Vegetation of all Things 
round us (not to ſpeak of the Work in the 
Animal-Body) is a conſtant, various, and in- 
finite Miracle, ER | 


LXIII. M. This anſwers my Expectation, 
and agrees with what we have obſerv'd in the 
reſt of Nature. But tell me, before we 
leave the Subject, why ſhould ſuch Streſs be 
lad upon Vegetables riſing from Seeds? Let 
the Seed contain the future Plant ever ſo ex- 
attly ; yet when tie Seed itſelf and the con- 
tained Plant are formed, they paſs through 
various Changes, by a Power quite above that 
of ſluggiſh Matter: They are wrought 
from different Subſtances, and often from 
the Sap and Juices of a Tree of another Na- 
ture. The Seed therefore contributes nothing 
at all to the regular Continuance of the Spe- 

cies 


Conference. 


had a Notion of Secretion purely mechanical. 
| The admirable Structure of theſe Glands _—— 
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The an cies of Plants (and poſſibly I might ſay Ani. 
ng mals) more than dl Fan 83 the 
regular Continuance of the Species of Seeds, 

The two Caſes ſeem exactly alike : Both 
Formations are the Effect of a different 
Cauſe; though the one is appointed ſ arbi- 
trarily] to follow the other, as a ſettled 
Courſe of Nature.— 0 
P. Since the Atheiſt contends that al 
Things ſprung up ſo ſpontaneouſly at firſt, 
and therefore that any Thing might riſe from 
any Thing ; it is a Point of fome Conſequence, 
Matho, to ſhew him that a Plant only can 
riſe from a ſpecifick Seed, and a Seed only 
can be produced from a Plant, even in the 
loweſt Vegetables. This is a conſtant Mat- 
ter of Fact againſt him, But I am afraid 
the Generallity of Men go too far, in ſup- 
poſing that the Regularity of the Species de- 
pends upon the Seed : Whereas you have 
ſhewn {very well that the future Plant no 
more depends upon the Secd, than that Seed 
depends upon the former Plant. The Argu- 
ment, thus ſtated and cleared, ſhews that 
there could not have been an eternal Succel- 
ſion of Seeds and Plants, nor of Father and 
8 Son, for the Caſe is the ſame, This alſo has 
| been contended for, and called an eternal Su 
ceſſion of Cauſes and Effets. The Seed i 
neither the Cauſe of the Plant, nor the Plant 
of the Seed. It was a true Obſervation BW 


which you made at your firſt coming 1n, 
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% That the Courſe of Nature, and Subtility 
© of Things, muſt reſt upon a ſurer Foun- Av 
dation than dead Matter,” In Reality a 
plant is formed from various Parts of Mat- 


ter t a Plant; and a Seed from various 
Parts of Matter not a Seed. This ſhews the 
abſolute Power. of the Creator over Matter, 
and that he is the immediate Cauſe of the 
Production in both Caſes. But he hath ap- 
pointed the one Production to follow the 
other alternately, that there may be a ſettled 
Courſe of Nature, and that Man may know 
what he has to do. In a Word we reaſon 
but by Halves with the Atheiſt, when we 
ſhew him that all Vegetables riſe from 


ſpecifick Seeds, unleſs we likewiſe ſhew him 


that theſe Seeds are the immediate Work of 
Almighty Power. Without this, theſe Seeds 
have only the Appearance of Moulds and 
Forms, for the Atheiſt to direct his Work 
by, leſt he ſhould happen to blunder. 
M. You have expreſſed this Affair to my 
datisfaction.— And if after this we conſider 
the various Action in the Growth and Vege- 
tation of Bodies, by Parts only, or in the more 
imple Caſes, and ſtill riſe from the Indivi- 
duals to the Species, till we have taken in 
the whole vegetable Kingdom, which makes 
a rich and beautiful Covering for the whole 
Face of the Earth ; and if we take into the 
Account the numerous Tribes of Animals 
that are in the Waters, on the dry Land, 
Vor. I. 1 T and 
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bert and in the Air; the Inſtances of Power and 
wWiſdom manifeſted in theſe, appear to me 

more aſtoniſhing (if I durſt ſo ſpeak) than 
what we admired in Matter in general, and 
in the great Bodies of the Univerſe. 

P. Eſpecially if we admit into the reckon- 
ing, That in every Species of Vegetables and 
living Creatures, a different and new Artifice 
is employed: For (as you faid) the Art is 
ſtill heightened with new Additions and 
Variations, as it were to guide us from the 
more ſimple to the more complex Wonder 
by eaſy Steps. But , this is perfectly as it 
ſhould be, Matho : The Artifice and Variety 
of Contrivance, muſt (to our Conception) 
be greater in Matter, as wrought into Vege- 
tables, and the Bodies of living Creatures; 
than when rude and undiverſified by Work- 
manſhip. This is agreeable to what was 
faid, That the Coarſeneſs of the Stuff lies cm. 
cealed under the Variety of Art ; and tht 
very Deadneſs of Matter is diſguiſed with 6 
thouſand Beauties of Life and Vegetation. | 
know what paſſes in your Mind on the Con- 
ſideration of theſe Things, by what paſſe 
in my own. The Mind would fain purſue 
each Particular ſeparately, till it has admired 

the Wonders apart: But Admiration itſelf 
is ſoon overpowered, and ſinks into undi- 
cerning Amazement. Even this is pleaſant. 
The Time will come——And yet after all 


what you obſerved in another Caſe N true 
| | | ele: 
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here: Whatever we conſider at the Time be a 
muſt appear to us moſt wonderful, becauſe wy 
our Faculties are every where overcome by | 
an infinite Exceſs of Art and Power, which 


therefore we cannot compare. 


1nd LXIV. M. The Mind brought to this 
ice WY Impotence of thought muſt turn away the 
j View, and change the Object. Vou make 
nd the fame Diſtinction, I ſuppoſe, of perfect 
he and imperfecs among Animals, as among 
ers Vegetables. Lois | | 
P. Every Species of living Creatures is 
perfect in its own Kind, conſidered in it- 
ſelf ; becauſe exactly fitted to its own Way 
of. Life, and all the Ends of its Exiſtence : 
But if compared with higher Species, it may 
be reckoned imperfect, as you yourſelf ob- 
ſerved before of the Earth-Worm, compared 
with ſome other Reptiles. It is this com- 
parative Imperfection which ſhews us the 
Continuation of the Scale, and Series of the 
Works of Nature above rude Earth. The 
lower Sort of Vegetables border (as you fay) 
upon the unformed Mold ; and in their firſt 
Appearance look like . Scurf or Ruſt : Yet 


tom this low Beginning the ſeveral Species 
of Plants riſe, till ſome of them mimick a 
Degree of ſenſitive Life, ſhrinking up, or 


contracting their Fibres on the flendereſt 
touch, Here the animal Kingdom begins ; 
tor ſome Creatures, as the Oifter and Muſcle, 

113 ES ol | are 


276 MATHO: or, The 

The fifth are like Plants, rooted to the Place where 
they were firſt bred. Theſe, ſeem to have 
: but one, or two Senſes at moſt, the Taft 
and Touch : For as they are fixt to the 
Ground, they have no Occaſion for hearim, 
or ſeeing, or ſinelling Objects at a Diſtance, 

nor for Difference of Sex. | 
M. Animal Life is here indeed very low, 
and ſeems but one Degree above the Plant, 
which you ſay contracts its Fibres gn being 

touched. bh 

P. As ſenſitive Life is here much confined, 
ſo ſpontaneous Motion is in the loweſt De- 
gree we can well imagine; the Creature 
having only the Power to open its Shells for 
receiving the Food which is. waſhed to it by 
the Waters, and to ſhut them again. Yet 
this Sort of Life. is heightened by various 
Steps in each ſucceſſive Species, till at length 
the ſenſiti ve Perfection in ſome Species, 2 
the Dog, the Monkey, the Ape, borders upon 
human Reaſon. There is ſuch a Diverſity 
in this, as well as. the former Part of the 
Scale, as we cannot enough admire, No 
Man of the moſt extenſive Invention could 
conſiſtently deviſe a Variety which does not 
exiſt ; nor without having ſeen them conceive 
the Differences that are. Hence the Tran- 
ſitions are natural and eaſy. Every middle 
Species hasa Connexion with that immediately 
above or below it, or ſomething that is com- 
mon to it with both. Thus a continued 
; 3 : _ Relation, 
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Relation, or Affinity of Art and Contrivance, The fith | 
runs through the Whole till it reaches Man 
8 who is at the Head of the viſible Part of the 
Series. | | 

M. Döth not the Scale end where it ceaſes 
to be viſible ? 1 

P. There is no Reaſon to think it does, 
unleſs we thought the Soul of Man the moſt 
perfect living Being next to the Deity. 

M. That thought would be raſh, ſince 
there is ſuch an infinite Diſtance between 
theſe two. But is there not a Gradation of 
Perfection in the living Part, as well as of 
Art and Contrivance in the Bodies of Ani- 
mals? | | | 

P. It is not ſo eaſy to ſpeak on that Sub- 
jet, Matho ; and the leſs eaſy as it falls in 
with a Point which has always been much 
controverted. Thus much we may ſay with 
Certainty, that as there is a great Difference 
between the Talents and Sagacity of one Spe- 
cies and another, ſo this Difference cannot 
be aſcribed to the different Formation of their 
Bodies. 

M. You almoſt ſatisfy me already. Mai- 
ter can impart no Power nor Perfection. 
The Arts of ſome Creatures are inimitable, 
either in hunting for the Prey, or avoiding 
the Purſuit: And it is but reaſonable to al- 
low that the different Contrivance and For- 
mation of the Body is rather fitted to the 
different Talents and Endowments of the 

26 1 living 


E |;  MATHO : or, The 


rte aan living Part of brute Animals. But what 


Conference, 


Name will you give to that Principle, by 
which Brutes perform ſuch ſurprizing Things, 
if you do not allow it to be called a Sort of 
Reaſon in them? - 

P. The firſt Principle which directs many 
Actions of all Animals, and all the Actions 
(I believe) of the lower Animals; and which 
is the ſtrongeſt and moſt wonderful Con- 
nexion between the vegetating and animated 
Parts of the Creation; is much perfecter 
than human Reaſon : While the Principle 
which properly belongs to the Brute-mind is 
much inferior to the Reaſon of Man. 

M. This is all Riddle; Pray what is that 
Principle which governs the Actions of the 
lower Animals, and yet is perfecter than the 

Reaſon of Man? Wn 

P. To tell you it juſt now, would be equal 
to begging the Queſtion of you; but if from 
conſidering Appearances you diſcover, and 
are forced to own it firſt, I ſhall not be ob- 
liged to you for allowing a Thing which you 
cannot deny. 

M. I leave the Method to you. But are 
there no other Connexions beſides his, be- 
tween the vegetating and animated Parts of 
the Creation? You ſaid before that Vegeta- 
tion itſelf is referable to a higher Purpoſe. 

P. If the Earth had not been productive 
of Vegetables, it could not have been reple- 


niſhed with Animals. Thus the lower - 
er 
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der of Things is referred to the higher; and The fifth 
in this Senſe the common Expreſſion, Ax 
| Flſh is Graſs, ſeems to be literally true. | 


M. And if there had not been Variety of 
vegetable Productions, there could not have 
been ſuch a Variety of living Creatures. 

P. Abſolutely ſpeaking the /a/t of theſe 
does not depend upon the rt. Infinite 
Power is not to be circumſcribed. But you 
obſerved that infinite Power is conducted 
infinite Wiſdom. Had there been but one 
Species of each Kind, we ſhould have want- 
ed innumerable Inſtances of the Power and 
Knowledge of the Creator. Hence in the 
ſettled Courſe of Nature the Variety of Ani- 
mals is connected with the Variety of vege- 
table Productions. Different Sorts of Plants, 
Herbs, Flowers, are appointed for Food to 
the ſeveral Tribes of Animals. That was to 
be hurtful to one Species, . which is falutary 
to another. One Creature climbs the higheſt 
Rocks for Herbs, another digs in the Earth 
for Roots, and we ſcarce know a Plant or 
Leaf, but what affords Nouriſhment and a 
Place of Nativity, to ſome Tribe or other 
of the leſſer Inſects, of which there is by far 
the greateſt Variety in Nature. This is the 
Foundation of innumerable Relations and 
Connexions between theſe two Parts of the 
Creation; which ſhews the Work to be one, 
and the Deſign of the fame Power and Wiſ- 
dom, If we could make the horrid Suppo- 

| ® 4 ſition 
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(Ihe kth ſition that Chance had produced a World ; 
yet what conſtant Errors, Blunders, Misc. 

plications, muſt there have been ] Every 
Thing muſt have been monſtrous, and ſuch 
an harmonious Syſtem of Things infinitely 
impoſlible. | | 
M. I ſee a Beauty from this Article of 
Food, which I was not aware of, Ther: 
mult be a pre-contrived Relation and Fit 
neſs, between the internal Conſtitution of 
the Animal, and the Nature of that Herb 
or Plant, which affords it Nouriſhment: 
This opens to us a hidden Scene of Con- 
trivance running through all Nature. 
H. Hence the Deſign and Uſefulneſs of 
thoſe Efluvn, or, Scents, . conſtantly emitted 
| by all Sorts of Vegetables : Theſe gratefully 
\ affecting the olfactory Nerves, invite the re- 
\ lated Tribe totheir proper Food]; or contrariy, 
4. Solicitous Proviſion of the Deity! 
Methinks I , ſee every Herb of the Field 
pouring out a conſtant Stream of ſubtile Va- 
pour! Without this Minuteneſs of Care, the 
Animals might as well have devoured what 
was baneful, as what was ſalutary. 


LXV. P. As the living Part of the Cres 
tion was to riſe higher in Variety than the 
vegetative Part, innumerable other Relations 
and Congruities. appear to us, from the Ar- 
ticle of Food and Nouriſhment, between the 
Animals among themſelves, >. 

| | . M. That 
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M. That I do not apprehend. _ 
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The fifth 
Conferents. 


P. All the inferior Animals were to be. 


but ſhort-lived. ; their dead Carcaſſes were 
to fall, and lie upon the Earth: Their Su- 
perfetation therefore, or the Increaſe above 
what is neceſſary for keeping up the Species, 
is appointed for a farther Uſe; namely, to 
be the Food of other Animals. | 


M. This I underſtand from what you ſaid 


a little before, That the Almighty Author of 


Proportion preſerves a juſt Balance amon 


his Creatures, by diſpoſing the Superfetation to 


4 farther Purpoſe. And ſurely, to our Ap- 
prehenſion, it had been eaſier to prevent, 
than effect ſuch a Superfetation-; for what 
was neceſſary to keep up the Species, muſt 


have been but ſmall, in reſpect of the pre- 


ſent Multiplication. 

P. From this, innumerable other Rela- 
tions and Aptitudes, both in the Bodies and 
living Parts of brute Creatures. Thoſe which 
are deſigned. to live on animal Food, have 
(as you obſerved) an inimitable Sagacity in diſ- 
covering, and the very fitteſt Diſpoſition of 
Parts, for catching the Prey allotted to them. 


Nor on the other Hand, have the weaker 


Animals fewer Arts and Wiles for eluding 
the Purſuit. Here Art tallies to Art, and 
dagacity to Sagacity. Every Creature knows, 
without being taught, where it is wanted for 
Food; and the Animal by which it is thus 
coyeted. Ae | 
M. This 


| 


h MATHO0: Or, The 
The fith M. This I conceive eaſily, and could give 


8 you an Inſtance of it from my own Obſer. 
vation, I have watched the Motions of 2 
Spider for whole Hours together, and have 
ſeen when he durſt not attack a larger Fh, 
though entangled in his Nets, till he had 
gone over and over it many Times, and at 
each Time had drawn a new Thread round 
it; till at laſt it was quite wrapt about with 
his Chains, and defenſeleſs. But I hate the 
Spider; he is a bold, cunning, mercilels 
Enemy. | 

P. It is very right to hate the Image 

of Cruelty : Yet the Spider is juſt as cruel 
here, as the Ox which eats the Graſs of the 
Field, or the Caterpillar which devours the 
green Herb. Cruelty ſuppoſes Injuſtice, and 
Injuſtice a Knowledge of Right or Wrong, 
which irrational Creatures have not. Cruel- 
ty is the Deformity of rational Beings, and 
neither of the Lion nor the Tiger. 

M. Tm afraid I am wrong, and ought to 
change my Way of Thinking a little; for I 
ſee an unanſwerable Strength of Reaſon in 
what you fay. 

P. I do not ſpeak thus, Matho, with a 
View to defend a ſanguinary Diſpoſition in 
Mankind; I ſhould then contradict Reaſon 
and Humanity: But to afliſt you, as far as I am 
able, to a conſiſtent Way of Thinking, con- 

cerning the Works of the Creator. Men firſt 


make Brutes rational, and then cruel ; 8 
| then 
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Coſmotheoria Puerilis. 283 
| then there is an Example of high Authority The dh 
ſet for the Tyrant, the Ruffan, and mercileſs Ag. 
Oppreſſor. . 

M. I ſee the Uſe that might be made of 
this miſtaken Notion. 

P. Nor is this the only bad Uſe that is 
made of it. A mere ſenſitive Creature, 
whoſe Senſes are gratified, is complete in its 
Kind, and in the Scale of Being, and has 
nothing to complain of, though it is not im- 
mortal : But we furniſh it with our Reaſon, 
and then the Complaint. which is made in 
its Name, paſſes with moſt People for rea- 
ſonable. Gluttony and Pampering are ſhame- 
ful and unmanly Vices, above the Poſſibili- 
ty of being juſtified : Yet I think it looks as 
if thoſe who affectedly rail at Mankind, for 
living in the continual Butchery and Slaugh- 
ter of the inferior Animals, intended the In- 
veCtive higher : Or, how will they pretend 
to accuſe Man, and clear the Creator? This 
is not the Place to conſider, what Pain an 
unreflecting Animal may feel: It is not: the 
ten thouſandth Part of what a rational Crea- 
ture muſt ſuffer in like Circumſtances; 

| (Anguiſh and Diſtreſs of Mind cut deep eve- 
y Moment) and it is a Pain that muſt 
be multiplied by the Infirmities and Lan- 
guiſhing of unprovided old Age. In ſhort, 
if thoſe nice Folks had no other Meaning 
but Commiſeration to the inferior Animals, 


they ought never to ſtir abroad, nor tread 
T upon 


6 Ea 


284 MATHO: or, The 
Fe fith upon the Ground, but with the greateſt 
= Caution, for Fear of taking away the Life 

of ſome little harmleſs Creature. Let them 

ſuppoſe that there were no carnivorous Ani. 
mal in Nature; and in Conſequence- of that 
they muſt ſuppoſe, that the Species and In- 
dividuals which live on Vegetables, ought to 
have been incomparably fewer ; and 

fore that the Species of Plants and Vegeta- 
bles ought to have been fewer in Proportion, 
And if the immediate Uſe of this Ghbe were 
for the Production of Vegetables and Ani- 
mals, that ought, likewiſe, to have been 
ſhrunk into leſs Dimenſions. : And having 
thus broke the Scale and Proportion of Na- 
ture, let them try how they could mend it 
again, and give us one of their own Faſhion, 

M. From this, I ſee, that what Men or- 
dinarily interpret to be Animoſities and 
Hoſtilities in Nature, among the Tribes of 
Animals, are not Animoſities in the ſame 
Senſe as thoſe exerciſed by Men; but the 
Application of what would otherwiſe be a 
Nuiſance, to a farther Purpoſe ; and this 
founded on innumerable, and wonderful 
Aptitudes and Relations in the Nature and 
Bodies of Animals by their Creator. 

P. That appears to me the more ratio- 
nal and conſiſtent Way of conceiving this 
Matter. hu 

M. I agree with you, and think it looks 
like want of Candor and Fairneſs, to mik- 
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* conſtrue Appearances, which are capable of The fn 
fe . . | Conference. 
having a conſiſtent and rational Account giv· 

m en of them. Beſides, it ſeems a Piece of 
'- Fool-hardineſs, to meaſure our Knowledge 
a with the Wiſdom of the Creator. 
o P. Many learned Men have excellently 
o deſcribed the admirable Structure of Body, 
„me Talents and Arts of the ſeveral Species of 
Animals, for this Effect, who did not ſup- 
WH poſe theſe to be Helps to Cruelty, or Inſtru- 
ments of Malice and mutual Hatred. In a 
word, though there were no carnivorous A- 
nimal in Nature, might not the ſame, or an 
equal Objection be raifed againſt thoſe. that 
feed on Plants? An Army of Inſects is more 
terrible, than the Wolf, the Tiger, or the 
Lion; the Shark, the Crocodile, or the Al- 
lizater. Theſe might be commiſſioned to 
deſtroy every green Thing on the Face of the 
Earth —-Or, ought there not to have been 
any Inſects in Nature? How comes it to 
paſs then, that there is either B/;ght, or Mil- 
dew; Wind, Rain, or Thunder, but accord- 
ing to our Preſcription ? 

M. I ſee there would be no End of ſuch 
Objections, *till Man had overturned all Na- 
ture, and made himſelf independent. —._O ( _ 


. LXVI. After this, where go we next; or 
how doth the Scale riſe from the Orfter and 
Muſcle 2 | 
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ol ſome little harmleſs Creature. Let them 


pon the Ground, but with. the greateſt 
>, ay for Fear of taking away 1 1 Liſe 


ſuppoſe that there were no carnivorous Ani. 
— Nature; and = 9 .of that 
they muſt ſuppoſe, that the Species and In- 

Ge duale wh live on Vegetables, ought to 
| have been incomparably fewer; and there- 
fore that the Species of Plants and Vegeta- 
bles ought to have been fewer in Proportion. 
And if the immediate Uſe of bis Glabe were 
for the Production of Vegetables and Ani- 
mals, that ought, likewiſe, to have been 
ſhrunk into lef Dimenſions, And having 
thus broke the Scale and Proportion of Na- 
ture, let them try how they could mend it 
again, and give us one of their own Faſhion. 
M. From this, I ſee, that what Men or- 
dinarily interpret to be Animoſities and 
Hoſtilities in Nature, among the Tribes of 
Animals, are not Animofities in the ſame 
Senſe as thoſe exerciſed by Men; but the 
Application of what would otherwiſe be a 
Nuiſance, to a farther Purpoſe ; and this 
founded on innumerable, -and wonderful 
 Aptitudes and Relations in the Nature and 
Bodies of Animals by their Creator. 
P. That. appears to me the more ratio- 
nal and wa Way of conceiving this 
Matter. T2 EE; 

M. 1 agree with you, and think it looks 
like want of Candor and Fairneli, to mir 
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conſtrue rhe hits are nee of 7! The ee 
having a confiftent and rational Account giv- — 
en of them. Befides, it ſeems a Piece of 
Fool-hardineſs, to meaſure our Knowledge 
with the Wiſdom of the Creator. 

P. Many learned Men have excdllendy 
deſcribed the admirable Structure of Body, 
the Talents and Arts 'of the ſeveral Species of 
Animals, for this Effect, who did not ſup- 
poſe theſe to be Helps to Cruelty, or Inſtru- 
ments of Malice and mutual Hatred. In a 
word, though there were no carnivorous A- 
nimal in Nature, might not the ſame, or an 
equal Objection be raiſed againſt thoſe. that 
feed on Plants? An Army of Inſects is more 
terrible, than the Wolf, the Tiger, ot the 
Lim ; the Shark, the Crocodile, or the Al. 
lizater. Theſe might be commiſſioned to 
deſtroy every green Thing on the Face of the 
Earth ——Or, ought there not to have been 
any Inſects in Nature? How comes it to 
paſs then, that there is either Bligbr, or Mil. 
dew; Wind, Rain, or Thunder, but aceord- 
ing to our Preſcription — 

M. I ſee there would be no End of fuck 
e till Man had overturned all Na- 

ture, and made himſelf 1 gd 5 


LXVI. After this, where go we next ; 
ie the Scale riſe from the Offer wn 


— 


8 1 


268 MATHO- or; The 
8 P. Tam not ſure if it be allowed, that 
* theſe are the loweſt Sort of living Creatures; , 


and I only. offered them as an Inſtance : A. 
nimal Life like Vegetation, begins very low, 
in more ies than one or two. Yet, I 
think, the Inhabitants of the Waters, though 
exactly fitted to their Way of Life, are let 
comp to our Apprehenſion, than the Inha- 
ts of the Air, or dry Land. There are 
divers Sorts of Shell-fiſh which are fixt to 
one Place; and the firſt Species that « 2 not 
thus fixt, as the Scallep, hn e Periwink, &. 
have nearly the ſame . Compoſition of 
Parts, and local Motion in a low Degree. 
Others tranſport themſelves from Place to 
Place, by creeping obliquely on the Ground, 
or by wriggling or flapping on the Water, 
rather than by regular 8 g. 
„ — indeed, obſerved theſe ſeveral 
Sorts of Motion, in different Inſects at the 
Bottom of the Water in ſmall Brooks. 
P. It is inſtructive, Matho, and wonder- 
ful, to conſider the Beginnings of ſpontane- 
ous Motion in thoſe inferior Creatures. The 
mighty Author of Nature has imitated 
Weakneſs and Infirmity (if the Expreſſion 
may be pardoned,) to make the Trznfitio 
eaſy, — the Modes of Motion various 
This is remarkable, either in Land or Wa- 
ter Animals, according to the Structure of 
their Bodies : But after we are come to the 
regular Swimmers, nothing can be more — 
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jow than their free. bag Fignre, for 
riercing through that denſe Element. The 


„ 


The fiſth 
. 


% 


quick Vibration of the Tail darts forward 


Arrow in the Air. 5 

M. The ſeveral odd Shapes of Fiſhes 
hew us, I think, that there muſt be more 
Modes of Motion in Swimming than Fly- 


mg. ph LET". 
> And yet, if you obſerve carefully, you 
will rarely ſee two different ies of Birds, 
on Fowls, but what have a different Sort of 
Motion, even in their Flight. The ſwift- 
eſt Swimmers begin to ſhew a Tranſition 
tom Swimming to Flying: For one Sort of 
Fiſh, to avoid the Purſuit of the Dolphin, 
(as it is ſaid) riſes above the Waters, uſing its 
luge Fins inſtead of Wings. The Connexi- 
on between Swimmers and Quadrupeds, is 


rery plain in ſeveral Species; the Water- 


Newt, the Lizard, the Sea-calf, the Alli- 
gator, and the terrible Crocodile. The Otter 
and Beaver, though amphibious, are perfect 
Quadrupeds, I cannot pretend to lead you 
throagh the Serpent Kind, many of which 
re likewiſe amphibious, and ſhew another 
dort of Gradation from Water to Land Ani- 
mals. In the Camelion, and Lizard, be- 


fore mentioned, we ſee the Serpent and qua- 


druped Shape blended together. And many 


dorts of Fowls ſwim on the Waters, as well 
u fly.in the Air. Fiſhes and Fowls-agree 
in 


. un dis i 


viviparous, and bring forth dir young com- 
N —_—. bo ls las : 
M. Might not Aninul 
at Land. as in the Sea? 
P. The Weight of the Whale is ſupport 


by the Water, 4 foft and yielding , 
and therefore by near he Surface of in 


whole Body: Fiſhes being generally of al. 
moſt the ſame ſpecifick Weight as Water, 
It is otherwiſe with Land Animals; the E. 
kphant is ſupported on' four Feet, a much 


leſs Extent of Surface in Proportion to th 


Weicht. | 
M. I ſhould think ths whole Weight of 
the Fiſh were ſupported by the under-half of 
its Bod 
N. IF the whole Weight t were ſupported 
dy belf the Surface; when the half of ihe 
Body were under Water, the Fiſh could fink 
— 9 
M. It muſt be fo; when the Fidh is al- 
moſt quite covered, the Water preſſes againſt 
every Part of its Body. could give you 
an Inſtance of the Connexion between dif- 
ferent Species of Animals, | if I vere not afjud 
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Coſtarhearia" Puerilis. 


ather's Miſtakes. oy 

M. 1 have often Rd Bork 10 f 
Mice and Birds, united as it were, in the 
Batt, which wants only ſo much of a perfect 


Mouſe, as to ſhew the Tranſition to the Bird 
Kind, 


PF, This Inſtance | is far 5 rifling. The 
Bat is viviparous, and ſuckles its young, as 
ather Mice do. They have no Feathers, but 
are, like Mice, covered with Hair, and fly by 
the Help of a large Pair of Membrane Wings, 
the Contrivance of which is very ſingular, 
being extended on each Side, between the 
ſore and hind Legs. 

M. And behind likewiſe; ; ſo that bes 
Wings are extended round the whole Body, 
except the Head of the Animal: And ſure- 
y this is a ſtrange Art in contriving Flight. 

P. There is a Species of Squirrels too, 
they ſay, which flies; and one Sort of Li- 
zards certainly does: And many Kinds of 
Inſects, which at firſt creep about under va- 
rious Figures, at length take Wing, and 
mount in the Air, 

M. You have not yet told me of any Crea | 
tures that change from one Species to ano- 
ther; pray explain that Particular. 

P. ſhall better ſatisfy your Curioſity, and 
zie you a ſtronger Idea of ſome thoſe 
wonderful Transformations, by ſhewing you 
Vit... 7 U the 


at 9 


.B I i not fair, 'Marby, a egen 


290. MATHO: on The" 
Are an the derte, of ſeveral beautiful Butterflies, 
the Caterpillars, under the Form of 
which they at firſt creep about | upon the 
Leaves of Plants, 2 from . Ky b 
Io Hand of a Lady“. 1 


LxVn. MC. Hav s wd 0 . 
bene _Sutterfly, as indeed I never ſaw 
before, 

P. It is E theſe are | hs 
warmer Climates. Look; here is the ſame 
Creature, (or the Parent of it rather) feeding 
on that Plant, in a different Shape. 

N. BleG6 me! This is a monſtrous, loath- 
ſom, prickly Worm! I ſcarce* think it pol 
fible that ſuch a glorious Animal gy rie 
from that hideous Thing. | 
P. Ah! Matho ! I thooght you ad 6 
ther Notions of Poffibility, when we were 
ſpeaking of the Works of the Almighty. 
M. Pardon me, it was my Surprize. | 
| have ſeen Creatures ſomewhat reſembling 
this before, creepink about on the Ground, 

ot on the Blades of Graſs; but not near f 

large and ugly. 

P. You will ſee Variety. of chem by turn 

- ing over. 
-  M. Here are many Sotts indeed as beau- 
tiful in the one State, as diſagrecable in the 
ther, —Here are monſtrous 185 too. 


— Sibilla Merian, of Amſterdam. 


P. The 


> gt 


ts a * P werilicy, 


P. The Delſcriptics of theſe on che 1 
pofite Page will ſurprize you.— 
js LO: tertible / Anil is this! 

45 That is a Surinam Crocodile, Mw 
But you may look over the Book at your 
Leiſure another Time. 

. You: believe all theſe Things then? 

P, The Author of that Book was none 
of your romancing Travellers: She failed to 
the oppoſite Part of the Globe, to collect 
theſe Curioſities of Nature, many of which 
ſhe brought Home with ker. Beſides, the 
Cabinets 91 the Curious are full of ſuch Crea- 
tures preſerved... And 777 there are not, 
perhaps, ſuch Varieties of Species here, yet 
theſe Transformations are as frequent, or 
ather conſtant, with us, as in America. 

M. Pray explain to me the ſeveral Steps of 
this wonderful Metamorphofis. 

P. You will find an Account of this to 
better Purpoſe in thaſe Authors, who have 
pofeſſedly treated on this Subject: But togive 
you Feed Sort of Satisfaction at preſent, You 
muſt know, that the Butterfly, or Parent- 
nk, lays her Eggs in ſome convenient 
Place, where they may be ſafe from Acci- 
tent, and her Off-ſpring find. ſuitable Food 
when hatched, The Animal oo roduced 
ba ſmall Maggot, or Worm, feeds 
m the Leaves of the ſame Plant white it was 
latched, The Nettle is a RE Regale for 
one | Rong of them. This Maggot "ſoon 

Va grows 


n 


2 1D. or, The | 


in this Form, N retire 0 Geber 
and build themſelves a R fory or J. on, 
as if ſatiated with this Sort o Exiſtence Here 
the Animal is to paſs into a State of Inſen- 
Ability, or rather dies: For the en 
Body loſes its Form, and becomes again a 
Sort of Chaos, or is reduced into. a Maſs of 
Confuſion. But this proves the Embryo of 
a different Creature; for from it comes out 
a ſhapeleſs Thing, called a Chry/alis, or Au- 
.relia: And from that deformed Production 
riſes. a beautiful Butterfly, curiouſly formed, 
adorned with painted Wings, und fit for 
F light in the Air. 
M. And in what Time are all theſe 
Changes performed. 

F. In; a few Months of the Summer. 

. Pray can you ſhew me all the bye 
States of the ſame ama, in any of theſe 
Figures 

P. All three are repreſented on | almoſt 

every Plate. Turn to Plate 38. ' Her: 
3s the Caterpillar of an enormous Size : 

on that 8 below, is the /umpiſh Aurelia, 

into Which it is transformed: 1 this is 
the Butterfly or Phalena, which riſes from 


. Aurelia. It remained in tie Aurelia, or 
muten. 


8 : / * : - 
* 5 8 1 


. Coſmotheoria, Puerilis. 
ink le State, from the 2 d of une to 
2 of Auguft, . Fun 

M. What are theſe ? | 

P. That is the Probes of the Animal, 
three or four Inches long, divided into two. 
It unites both Parts, and thereby forms a 


from the Bottom of the Flowers. 
M. What are your Thoughts concerning 
this Metamorphoſis ? 


would have called a Metaſomatifis : But 
whether, as there are three different Bodies, 
one included in another, there be three dif- 
ferent living Creatures, or only two, or but 

one, I cannot determine. 
M. This is the moſt wonderful Particular 

| have yet heard of. | 
P. It is indeed a Miracle * cordane. 
or appointed to be a ſettled Courſe of Na- 


rightly conſidered :) For the Species of theſe 
Creatures, which paſs through Changes ana- 


logous to this, are very numerous. The 
vilk-Worm is one of them; and the Place 


that ſoft and fine Material. The common 
white Butterfly comes, by a like Proceſs, 
from the- green Caterpillar you have ſeen 
feeding on Cabbage-leaves. And alb thoſe 
Sons of Phalenæ, or Moths, which fly about 

e 
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Tube or Pipe, wherewith it ſucks the Honey 


8 4 me to be a ſucceſſive E- 
voution of Bodies, ſuch as perhaps the Greets 


ture, (as every Proceſs of Generation is, if 


ſhe builds for her Transformation is all of 


293 
The fifth 
Conferences 


FIG 


I 


a Rs ca 


—— ——— — ” 
* — * — 228 — mr — — — 
no ts > —— 2 


294 

Th e in the Evenin or by  Candle-li are thu; 

WY produced by Go double or triple gs, th 
M. I am glad there are ſo many 

of them; I ſhall the Ne 

theſe ſurpriſing Changes of Figure in one 


what blacker and larger, I have ſeen 
about on the Nan, > what. res 


a 770: or, „ Tle 


or other 55 theſe Sorts. | 
P. See here. on this Plate, 


drawn by 


the ingenious Mr. Bradley, of the 
| Silk-Worm :— That is the Corp or 


Nympha, which is hatched from theſe 


his is the cw or Bag of. Silk, w 


the Caterpillar or her own. 5 2c 
— This lama Thing is the Chry/alis, 
which is excluded from r Ruins of the 
Caterpillar's Body — And this is the Butter- 
fly which —— from that Chryſalis, and 
again lays the Eggs, to renew the lame Ci. 


cle of Generation. 


M. One cannot enough admire this © com- 


plex Proceſs. 


P. Below you ſe the Caterpillar that 


feeds upon the Nettle, - with the Chryfals 
and Butterfly ariſing from i it. 


M. It is this Sort of Caterpillar, but ſome- 


Horns of the Butterfly ? 
P. Theſe are called its Antenng or Fehr: 
of which there is a great Variety, according 


to the ſeveral Species -; thoſe Animals, They 
have likewiſe Tubes or Suckers, as you faw 
above, for thruſting down into the * 


Ge Ronda, - 205 5 
a of Flowers, which at other Times the Inſcct The fk. Gs 
15 coils up very artificially. Wager 1 its © TOY PIR 5 


that they. do not . 
8 ; 
e LXVIII. . 1 * 8 s Sort * 
e Butterfly to hang or ſtick as if it were dead 


in ſome By- Corner of a Room during the 

whole Winter; and to begin to fly about a- 
when the Seaſon became warmef.. _ 

P. There are many Creatures, Matho 
which thus paſs the Winter in a State 155 
Numbneſs or Sleep, and revive again in the 
Spring. Had the Place been warm enough 
you would have ſeen the Butterfly flutter 
bout the Glaſs of the Window in the 2 
time, all Winter. 
MM. I remember, indeed, to have ſen, af. 
ter a long and ſevere Froſt, the little Flies 
begin to move and jump about, even upon 
the Snow itſelf, before it was quite diſſolved. 
Pray how can theſe little Animals endure 
uch intenſe Cold, for ſo long a Time, with- 
out periſhing ? They. have neither Coverings 
of Hair, nor Wool; nor Shelter to fence . 
hem from the piercing. Winds, _ nipping 
Froſts, or Rain. Larger Animals would be 
ſarved to Death in one ſingle Night of 
ſuch Lodging. 

P. All we can do here is to adaiire; 
without being able to underſtand, 0 theſe 
Creatures are thus preſerved. : | 


e 


„ 
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N. Haw can they live without Food al 
rib Tine; 


| P. Naturalfts obſerve, that while in fuck = 
a State they ſuffer. no Waſte or Decay of 
Parts ; and ales require no Food. 


M. Should you or I ſuffer no Decay of 
Parts, if we ſlept conſtantly for three or four 


Months together ? 


P. The Caſe is different : : We doula ail | 
breathe, and perſpire, (as they call it) which 
7” occaſion a conſtant Waſte of our Bo- 

ies. 

M.. Do not theſe Aki live, while in 
a dormant State ? 

P. I confeſs, Matho, I do not dab 
theſe Things, and therefore cannot anſwer 
your Queſtions ——= 

M. You ſaid the Inſe#s bse only 
with the Verdure and Herbage of the Earth, 
which was to afford them Food. 

P. None of thoſe winged Inſects which 
ſurvive the Winter, feed on Plants or Leaves: 
Theſe are their Food only in their Nymphu, 
or vermicular State, the Summer before. 


They change their Diet with their Shape ; 


nor have the winged Creatures any Appara- 
tus, 1 believe, for Maſtication of Vegeta- 
bles. 
N. Are there no larger Anika than Is 
ſets, that paſs the Winter in aState of Numb- 
neſs and " $3 


P. Tle 


P. The Batts you men tioned 


M. Theſe I might have — on: I 

have known their Retreat in a aw of a 

Wall, where great Numbers of t wry the 
whole Winter, without ſtirring; © 

P. The Swallows, likewiſe, retire. in 
04:ber, and paſs the Winter in a mo- 
tonlels, and ſeemingly lifeleſs State, un- 
der the hollow Banks of Rivers; fo that not 
one of them is to be ſeen in all the —_— 
after a certain Day. 

M. Might not one try to Are dem in 
Cages all the Winter? = 

P. It is a Creature that cannot be mull. 
Though the Lion and the Elephant may be 
made Emin with Mankind; yet ſuch ſmall 
Creatures as the Mouſe and the n 25 
quite untractable; as Pliny informs us. 

M. I am willing to believe it; for the 
leſs Creatures are, they ſeem the more im- 
perfect, and muſt therefore be the more in- 
tractable. No Art, I believe, could tame a 
Beetle or a Spider. . 

P. Some Animals are of a ſavage Nature: 
But the chief Reaſon ſeems to be, that we 
do not know their Diet. The Swa/lowlives 
on Inſects, and is the only Creature that 
feeds flying. On this Account, Providence 
bath kindly ordered its Retreat during the 
Witter : And on the ſame Account, all 

borts of Spiders paſs that Seaſon in a e | 
tate: 


2 Pue n 90% " 


fe: a00 x 


ther Species of thoſe Sleepers. ee 2 ee 
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The ff" State: The Serpent- race alſo, which feed on 
e, Toads, and ſuch like Animals, fuffr 
an nemo of Senſe all that Time,— 


-\Nyalie mk in lien coder, mala gronie 


us; 


AM. You Jeal 9 in 1 Poets: But 
this does not fatisfy. me how the Bodies of 
theſe Animals, —y the Dae could 


n being diflolved, or corrupted, // 
P. I have as little to ſay to this 6 
as to that of the Injetts,. Ik che Blood of the 
Creature circulates all the while, that will 
prevent Corruption or Diſſolution. 
M. The Difficulty ſtill remains. Why 
does not lying ſo long in ſuch wet and ter- 
rible Cireumſtances, directly ſtop the Cireu- 
1 lation, and kill the Creature? 
= P. As theſe ſeveral Species of Animal, 
. Marbo, are ſingular Inſtances. of the Crea- 
4 tor's Care, and of the various Methods of his 
Providence; 10 his Power is manifeſted in 
them, above the common Courſe of Nature: 
And it ſhews us, that when he pleaſes, the 
Continuation of Life does not depend on 
Food. It is Matter of Admiration, 
that an Animal Gould live only two-or three 
Months of 0 2 


8 - 


1 Ri 
he Year In 4 State of Tnfenfibility : And yet u n 


by all the Accounts F have ever Heard, 88. 


is true of the Curkow, © which, having early 
fniſhed the Buſineſs for which it appears, 
retires in the Month of June, and is not 
ſen again (at leaſt with us) till the April 
following. Nor is it reckoned among thoſe 
Birds which change their Climate. 

M. This is, indeed, a notable e 
Variety. — Bot with Reſpect to the Life of 
Animals; pray tell me how it happens; that 
la Part be cut off from ſome Creatures, that 
Part feems to live for a confiderable Time by 
itſelf, or at Waft moves? T have ſeen "the 


Tail of an Eel, when ſeparated by a Stroke 


from the Body, move. and n tr” . a 
great while. 

P. Jam as ignorant of this as you . 
Anatomiſts have obſerved, that ſome Inſects 


have ſeveral Lungs, and therewith feveral 


Hearts. This might account for the Boys 


cruel Diverſion, of __ a Ey whirl round, 
after they have taken 


its Head: But it is 
not pplicable to — . Eeli, and ſeveral 
dorts of Fiſhes. The very I of an Inſect 
will move for a ſmall Space, when' torn from 
the Body, where there can be neither Heart 
nor Lang. — With Reſpect to all theſe 
Things, I can only fay again, T 5 
cod is hat "i oi Satisfaction 

We con er 15 * concerning 
 Objeds, 


1 


MRP Wie F, * 4 
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S. . where infinite Hood, and 


SF Power have been exec. i 
M. It muſt e ee But 


ILXIX. As . retire to 2 the 
cold Seaſon in a State of Inſenſibility, you 
 ſeemto ay that others remove to Ciſtant 
Countries then. 

. I is ea many B00 of Birds ſhift 
their Climate according to the Seaſon of the 

| Year. The Woogrock comes to us in OZ 

and the Qails in path and after ſome 
both Sorts retire a * are 42 
Bird of Paſſage. of Geeſe comes 
yearly to breed on ſome ard. ln Rocks on- 
on our Coaſt; and are ſeen no more the 
Whole Vear round. The Stark and the Crane 
have been memorable in all Ages, for their 
annual Peregrinations, though — 5 do not 
viſit us. Theſe Birds of P are ſeen af- 
their Return, and are obſerved to aſſemble in 
great Flocks, in order to go away; but no 
Body ever ſaw. them coming or going: 

Whence it has been ſuppoſed. that they re- 
move and return only in the Night Time. 
But what ſeems wonderful in this Caſe is, 
that they ſteer their Courſe, as well over dea, as 
diy Land. When the Woodcocks come to our 
Iſland, they are under a Neceſſity of croſſing 
the Ses. Quails have been often ſeen in their 
Paſſage at great Diſtances from Land. There 
are * — of Land-Fowl. alſo, w 


on Coſmotheoria  Puerilis. _ 
Mariners are ſurpriſed to ſee flying above The 6th = 
hem, a grept Way from any Coaſt, Nor is 

i leſs certain that ſome Species of Fiſhes paſs 

nd repaſs between diſtant Parts of the O- 

ccan annually at ſtated Seaſons. The Salmon 
in our Rivers _ » toy 2 = the Water 
can carry them), for the of repoſiti 
their Spawn in ſuch a Depth, where the ng 


> - © 


ft WY fucnce of the Sun may reach it; which 
e having performed with ſurprizing Exactneſs, 
, they return without farther Concern, leaving 
y WH the future Fry to be inſtructed in the Arts of 
d lite, in the watry Element, by another 
ag Hand. 7 DISTIOIDAYVL L383 751418 


M. The Meaning of that Expreſſion I do 
not conceive; but tho every Particular you 
have told me be wonderful; yet it is moſt ſur- 
piling that Birds bred at Land, ſhould fly 
quite out of Sight of it, and 'venture them- 
klves above the Ocean, where they can have 
neither Food nor Reſt! How know they on 
what Point of the Compaſs to fly; or that 
there is at all any Land beyond ſuch a Tract 
of Ocean ? Did they ever conſult the Map for 
the Situation of Countries? Or what do they 1 


— 
* 


when Night overtakes them 
P. Do you think, Matho, if you were 


BOD VV K © 


Ty put between a Pair of Wings, that you could 
gude yourſelf through the Air, and in the 

ir  %k too, to a diſtant Country you had ne- 
ſe kn ſeen beſdie ?? m 100089) 

b M. The 
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3 till you tell me — c 
e oC = ou gh apnea 
3 "Comb, or a Siders h os 1 
_ 4 Often and with Admiration. 
e 
4 to wor u roch, 
EI in ſuch Materials? * 

M. I cannot tell; but it is, ſtrang = 
ae e in 2 Subſtance, * ich i 

e & s « Win ot ia 


y, into ſo Hae, and 
©. The Wire which the S 72 m 4 
T. beck for Kerne nad Fc 
= c or inenc 
8 Yards of it do not weigh 4 


vite He . 


But. ahis is from the] ole of my 


2 No fo far as. you a Tel me 
1 2 young Lady were transformed into 2 
Sile-Warm, or a Spider, as the Poets — 
Araclme was; do you think that her 
thrunk up into that diminative Eigure 
* her either of theſe — 2 


. That 


1 P, rerili 
I. That would be to ſuppoſa that the 
ere Figure taught theſe Inſects their Der- 

Their Figure can teach them no- 


— though it muſt be adapted to their 


ic 
Alt, as was obſerved before, A Lom could 
not wot teach a Man the Art of Wenvit nor 
e ay other Inftrument the Art in it is 


employed: But one, who — or had 
invented the Art of Weaving,” might ct 
3 1 the Fnien -" ond 
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* 
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* You argue aner ept 


LX. We admis the Wire —— 5 
Worm or Spider: What do you n 
the Hair and Wool of ——— Mert 5 

M. I can fe uo simümde between. theſe 
and the former. r vd ei 

P. The Hair and: 2 'of Artjmals ue 
formed out of a liquid Sahle; they are 
tine and ſtrong too. 5; 

= But they gow intend of being davn 
a pan. 

P. Does rowing then fo light a 
Thing ? Theſe foert fo the more won- 
derful, as there is no living Creature to afliſt 
or produce the Effect; there i n 
here but unactive Matter... * 

M. Lum ad I ll be bled to cams 
Mer to your: Side. | 
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. — 2d p. Hair and el urg ere than Wires - 
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The Curious have obſerved that the flenderef 
Hair is 4 hollow Tube, with a Pith, or in- 
ternal Subſtance in it. Obſerve this Fi 
gure: Here is the ſingle Hair of à Mouſe, 
as obſerved through a . by the er. 
cellent Mr. Derbam. 
MM. Surpriſing! Is this Variety of Work 
within the Compaſs of a ſmall Hair! How 
Amazing is this Minuteneſs of Art! 
P. The Hairs of larger Animals are each 
a Bundle, or Congeries, of ſuch Pipes or 
Tubes, which in ſome Caſes can be ſeparat- 
ed: 80 that Finery, Deſign, and a Compli 
cation of Contrivance reigns every where, in 
r Tg 1s of the Bode 
of Animals. 
M. Well, Lown that an Single Hair of: 
Mouſe is by much a more fine and artificul 
Thing than the Spider's or Silk- Worm! 
Thread. I did not reflect on the Myſtery af 
Vegetation; the particular Direction of even 
Atom! But even theſe Threads or Wires ar 
wonderful, if we conſider them as the Ma- 
nufacture of a poor little Inſect. 
* P. Ves, if we might alder them in 
that View: But you have allowed already, 
one of the human Species (ſome great 
Philoſopher, for Inſtance) were re Þ 
Into this diminutive OY Shape of 
— or Spider; that the * wa 
or 


5 


F 


petite. 


Gesees Puerilic 5 


med into ſuch a Figure, could, not Pr The == 


bim that Art. 

M. It could not, if he did not underſtand © 
the Method and Secrets of that Art at pre- 
{nt, with the Help of all his Reaſon. If 
mere Shape or Figure can teach a Creature 
nothing, Change 51 Shape ' or Figure e. .could 
not teach the Philoſopher more. 

2 you think, that the Caterpillar | 
knows what it is doing, and to what Pur- 
poſe or End it Works, while, * A 4 uface 
tures the Silk ? On 29 to 

M Why ſhould it Bot? 

= Boes it know that this 2 ek Silk is 
to be a Repoſitory, Where the Remains of its 
Carcaſs are to be ripened. into a . he 
Grub, out of which a 9 PIO 
ture is to riſe7 

M. Pardon me; Wy "antiot we as - 
wonderful Proceſs. of Generation, nor what 
s to ſpring from the Decays of its. .own 
y. . This exceeds the e of, the 
moſt perfect Animal. 

P. It cannot then, have any Notion of 
what it is doing, while 3 it is building ite, own 
Monument ? | 

M. It works thus, 1 ſuppoſe, Without ; 
Knowledge, for the Ratisfying of ſome Ap- 


P. You owned before at our "aſt meet 
ing, that Power, not directed by Know- - 
lage, is but Bund Chance, of Te ſemerity, 

Yau, I. > * 


— may "Rte PE 
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Tre a²§epq P. Hair and Wool are more than Wires: 
xy The Curious have obſerved that the ſlendereſ 
Hair is a hollow Tube, with a Pith, or in- 
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gure: Here is the ſingle Hair of a Mouſe 


ternal Subſtance in it —Obſerve this Fi. 


as obſerved through a Microſcope by the ex. 
cellent Mr. Derham. 
M. Surpriſing ! Is this Variety of Work 
within the Compaſs of a ſmall Hair! How: 
amazing is this Minuteneſs of Art | 
P. The Hairs of larger Animals are each 
a Bundle, or Congeries, of ſuch Pipes or 
Tubes, which in ſome Caſes can be ſeparat 
ed: So that Finery, Deſign, and a Compl. 
cation of Contrivance reigns every where, in 


the very excrementitious Parts of the Bodis 


of Animals. 
M. Well, T own that the ſingle Hair of! 
Mouſe is by much a more fine and artificu 
Thing than the Spider's or Silk-Worm! 
Thread. I did not reflect on the Myſtery d 
Vegetation; the particular Direction of even 
Atom ! But even theſe Threads or Wires ar 
wonderful, if we conſider them as the Mi 
nufacture of a poor little Inſect, V 
Pe. Yes, if we might conſider them. i 
that View : But you have allowed alreadyBY x 
pe 


oxy = © 


if one of the human Species (ſome great 
Philoſopher, for Inſtance) were contraCted 
into this diminutive unpromiſing Shape of fin 
Caterpillar or Spider ; that the being uy | 

orme 


* a © mig n — 
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ſormed into ſuch a Figure, could not teach, Th kk 
him that Art. NS | 


M, It could not, if he did not underſtand 
the Method and Secrets of that Art at pre- 
ſent, with the Help of all his Reaſon. If 
mere Shape or Figure can teach a Creature 
nothing, Change of Shape or Figure could 
not teach the Philoſopher more. 

P. Do you think that the Caterpillar 
knows what it is doing, and to what pur | 
poſe or End it works, while it manufac> 
tures the Silk ? | . 

M. Why ſhould it not ? 

P, Boer it know that this Cone of Sitk 3 is 
to be a Repoſitory, where the Remains of its 
Carcaſs are to be ripened into a 72 oy 
Grub, out of which a nimble-wi inged C 
ture is to riſe? _ 

M. Pardon, me ; it cannot SE; this 
wonderful Proceſs of Generation, nor what 
is to ſpring from the Decays of its own 
Body. This exceeds the Knowledge, of the 
moſt perfect Animal. 

P. It cannot then have any Notion of 
what it is doing, while it is building its own 
Monument? 

M. It works thus, 1 ſuppoſe, without . 
Knowledge, for the ſri ying of ſome Ap 
petite, 

P. You owned before, at our laſt meet- 
ing, that Power, not directed by Know- 
ledge, is but Hind Chance, or Temerity, 

Vat = 2 » 0 which 
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"The an which can produce no conſiſtent or regula 
Effect. But here in this Operation, the In- 
ſect works on a long, pre-contrived, and re- 
ally myſterious Deſign, without, knowing 
what it does; and yet 57 does all in the mof 

ilar Manner. For here you are to re 
member, that every Individual of _ Specie 


works exacti in the fame r orm, 
8 and that for th firſt Time: A retur can 
die but once. | | 


. I know not what ts ſay tk, or how 

the Animal is directed. I am fatisfied à {MY / 
cannot. know the Metamorphoſes that are to 
ſacceed : And how it ſhould act ſo conſiſtent. 
ly to this End, and not know of it, Tcannd Bil 
And out. a 
; P. Does the Sir, "think you, know 1 
before hand, the Nature of the Liquor i WW. 
her Body ; and that it will become a tens- tf 
woes Wire in the open Air, though fpun © BN F 
_— 
|; NM. I am at a Loſs whit to anſwer to thek 5 
j Queſtions. I am ſure we could not 'know Will 7 
| the Nature of thay Liquor, but from the ll 
| , Effect already performed. And I do 10 di 
l think the I/ 2 "ko ows the Nature of the 
[ Liquor at all, of It's directly to ſpinning 

| I 5. tell from What Principle. 
1 P. The diligent Enquirers into Natum 
i have obſerved, that many Sorts of flying I- 
i ſes have a Piercer or Terebra, with which 
| they wound the Buds or Leaves. of Tis, 
_ OE __ 


C not Beoria pal. 
Plants, Fruits ; and inſert in the ny 


hom, perverts the regular Vegetation 
Jof the Plant, f producin an Excreſcence; 

where the Egg! is hatched, and the Maggot 
ſed; or Where perhaps the Animal, accord- 
ing to its Kind, is Taler ved the whole enſu- 
ing Winter. 

M. This is agteeable to what you told me 
before, of Plants ferving for Food; and a 
Place of Nativity, to the firſt Period of In- 
ſeef-Exiflence, | 

P. Now can theſs little Creatures know, 
that the Liquor they ſhed is of ſuch a xs 
Quality to the Plant, as to diſtemper, or 
raiſe a Swelling, or Button upon it, which 
may afford Lodging to their Voung when 
biched ? Or that the Matter of this Ex- 
creſcence will be proper Food for them, till 
the Seaſon returns, and the Verdure of the 
Earth is renewed ? For, as was faid before, 
the Mother-Inſe& never taſted of this Food 
* but purſues quite a different Sort of 


M. That would be to allow them a tea- 
dier Inſight into the Nature of Vegetation, 
and amore extenſive Knowledge into the Con- 
gruity between one Thing and another, than 
Man has with all his Experience, or could 
have, unleſs he were thus taught dy what 
theſe little Animals practiſe. And I thi 


it is not to be 1 that a Creature, white 
X 2 lives 


their Eggs, with a Liquor or Kind of Ve- — 


MAT HO; or, The 


ai lies but for one Seaſon, ſhould know. ary 
- Thing of the Variety or Return of. Seaſons, 


by RN are in the. right; theſe Creature 
roduced themſelves, a few. Weeks only 

af e Summer before the do all this. And 
there is one Species of theſe little Inſectz 
which lives only but a. few Hours aſter it 
beeomes a winged Animal : And. yet it per- 
forms all the Offices relating to its Poſterity, 
as if it had acquired the Experience of many 
Years. _ 
M. One cannot enough admire thoſe Me 
racles of Nature. 
P. Let us again take a view of the little 
Fry in] the Waters, which, immediately a 
being excluded. the Spawn, are left to 
Hit! for themſelves in the midſt of à rolling 
Element, ſurrounded with innumerable Ene- 
mies; and yet without Tutor or Guide they 
inſtantly become perfect Maſters of all the 
Arts of Life, as I | oblerved—— 
NM. Pray, without giving me more Ex- 
amples, or aſking me more Queſtions, ſhew 
me how theſe little Inſects act thus regularly, 
without knowing what they do? Or by what 
Principle they are thus guided to purſue fuch 
diſtant Proſpects? For I grant you now s 
much as you pleaſe, that this Principle 


inconceivably ſuperior to the Reaſon [ 


Mankind. | 
P. You know I am not raſh i in anfoverin 


ſuch Capſtone, a; ya! 


* 
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ft en gol. 


M. Well! Thus it is to be nurſed and tu- Fe fifth, 
tored in what one does not know by one's Conference 5 


P. More Examples (as you ſay) are need- 
leſs; for it is by thoſe untaught Arts, and 


unknown to theſe weak Creatures themſelves, ä 


that all the inferior Species, without any 
Exception, are continued as ſecurely, as the 
Race of ſtronger Animals or as Man himſelf 


LXXI. M. I am ready to believe it; ſuch 
Weakneſs muſt be conducted by ſome won- 
derful Art: But in the Interim, till I can 
know mere of this Affair; pray inform me 
if all Sorts of Inſects go through -'theſe 
Changes, from a firſt to a ſecond, and third 
State of Exiſtence? - - 2 -0 

P. All do not; there are. many Reptile- 
Inſects which never take Wing; but all 
| winged In ſects (fo far as I knew) paſs through 
one or more Changes, if perhaps we except 
the Ant, for ſome of them likewiſe get 
Wings. The different Transformations: of 
the Graf are not leſs wonderful, than thoſe 
of the Moths and Butterflies; and in one 
Reſpect more wonderful, as their firſt Stage 
of Exiſtence is in the Waters. So that this 
Inſet alone ſhews us the Tranſition from 
Creatures that live in the Waters, to thoſe 
that ſubſiſt on dry Ground; and again, from 
thoſe that ſwim or creep, to thoſe that fly 
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The 64 in the Air. And indeed the Species of thok 
State in the Waters are very numerous. The 
22 ron, which, as was mentioned- juſt 
now, lives but a few Hours in its laſt State, 
is one of them. Same of theſe form to 
themſelves, by the Help of a glewy Sub. 
ſtance, which deſcends to the Bottom of the 
Water with the out of which they arc 
hatched, little rough Caſes or Tubes of Sand, 
ſmall Gravel, or the like ; which they draw 
after them when they ſearch for Food, and 
into which they retire in Time of Danger. 
MM. I now remember; it is long ſince [ 
have obſerved theſe artificial Caſes, in Spring 
and ſmall Brooks; and was furprized to ic 
a Compoſition of Sand, ſmall Stones, and 
other Materials, as I imagined, move like 3 
living Creature. l | 
P. The Scarab, or Beetle-kind, of which 
there are ſeveral Species, undergo Transforma- 
tions not unlike thoſe taken Notice of before ; 
as doth the beautiful Inſect called the Lady 
ew, paſting through a Nympha, Aurelia, and 
— State; and it has, like the Beetle, 
what they call Ehyire, or Ca/e-wings.  . 
M. From what you HH under- 
ſtand theſe Elytra, or Caſe-wings ; for. we 
have often been diverted with ſeeing the Beetle 
pareforFlight ; and the Sight is really enter: 
ae He firſt raiſes one of his black Scales, 
85 if he were opening a Door in his Side, 
hs : by f ; a . 


; 
| 
e 
' 
k 
| 


and extends à folded Wing, Which, he z ith 
expands at Leiſure. . Then he opens the Caſe Wy 


on his other Side, and having put the other 
Wing in Order, takes Flight. He makes an 
odd Sort-of a Figure while -on Wing, 8 
his two Scales ſtanding erect, as if he carri 

ſomething on his Back: Nor is it leſs amuſ- 
ing to ſee him alight ; for as he does not 
fly far, we have followed him. He takes 
ſome Time to fold up his Wings again, 
which he does by Degrees, firſt on the one 
Side, and then on the other; and having 
brought them within their Caſes, he claps 
down the Lids on them. . N 
P. It is a ſingular Creature, indeed, as if 

it were a Compoſition of a Tortoiſe, and a 
winged Fowl. 1 
M. We have teaſed him to make him fly ; 
but being haraſſed, he rather truſts to his 
Cat of Mail, than to his unwieldy Flight. 

P. It is ſtill more wonderful, that ſuch 
a Creature as the Spider ſhould fly, without 
the Help of any Wings at all. 

M. I can have no Notion of their fly- 
ing; but I have obſerved a Spider to jump, 
or dart itſelf ta a conſiderable Diſtance, 
from one Part of the Wall to another, and 
lometimes perpendicularly upward. 

P. Though I never ſaw them fly, I am 
ſatisfied of the Fact, as Perſons of the greats 
elt Veracity have given the Accounts of it, 
and youched it from their own Obſervation. 


X4 NM. Then, 
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Ihe Fw a Then, 1 think, I underſtand how they 


extend their Webs between the Tops of 
Buſhes, and very often a- crofs ſmall Rivulets; 
They muſt either fly, or dart themſche 
over with their Threads. 

P. It muſt be in ſome ſuch Manger, for 
they are not Swimmers; and a great Part 
of their Game is over ſmall Brooks. 

M. But pray what are we to think of | 
thoſe innumerable Threads, which we often 
ſee ſtretched upon the Tops of the Grafs, all 
parallel-wiſe, ſo that whole Fields are ſomne- 


times covered with them, eſpecially after the 


Harveſt-Months ? If you Jook at the Ground 
between you and the Sun, when riſing or ſet- 
ting, you will ſee the Threads ſtretched a. 
long, ſhining like Virginal-ſtrings. 

P. Theſe, they ſay, are the Work of 
Field- Spiders, or Wanderers, as they arecall- 
ed; but whether fuch Spiders leave their 
Threads looſe at one End, to be diſpoſed in 
a parallel Direction by the Wind, or if they 
leave them quite looſe and floating in the 
Air, I can give you no Information. 
M. I have a Suſpicion, that other Ani- 


mals undergo conſiderable Changes of Fi- 


gure, between their firſt and laſt State, as 
well as Inſects. | 
Pi. All Animals le I believe, ar 


of a different Form, when yet imperſect, 
from what they are afterwards; * 


% 
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M. J have ſeen in Ditches, Ponds, and 
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ſtanding Waters, Frogs, under three or four 


different Shapes. I have caught them in my 
Hands little Tad. Poles, with ſmooth round 


Heads, and finny Tails, by the quick Vibra- 
tion of which they could ſwim pretty nim- 


bly, conſidering the Club-figure of their 
Heads. I have ſeen them with their Head 
and Belly larger, and two Feet ſprouted out 


behind; but they did not then ſwim ſo 


cleverly. By viſiting them every Day, I have 


caught them with two Fore- feet, not fully 
branched from the Body, and the Tail ſtill 
pretty long: And I have ſeen them with the 
Tail not quite fallen away, after they have 
left the Water, and been leaping about on 


the Graſs. In a little Time after they had | 


no Veſtige of their Tad-pole Shape. Here 


ſeems to be an Evolution of Members, at 


laſt: For the Animal in its firſt State ap- 
peared as different from itſelf in the laſt, as 
a Fiſhis from a Quadruped. | 

P. It is not difficult to obſerve thus far, 
Matho ; but the Animal had undergone con- 
ſiderable Changes from its ſeminal State, 
before you took Notice of it. And if the 
Obſervation were as eaſy to be made on 
other Creatures, probably there is full as great 
a Difference between their fr/# imperfect and 


laft fpecifick Figure, All the larger Creatures 


2 ſeem 


” : | \ al; 


314 MAT HO: or, Tbe 
Fe $8 ſeem at firſt to be Swimmers, as they are {urs 
WY rounded with a Liquor. © fly 

here, is an Animal in Miniature, as it was in 
Vegetables, where the future Plant is fo dif. 
P. It is ſo indeed; the firſt Thing dif 
cernible, is a ſmall, ſpontaneous, moving 
Creature, or Animalcule ; but (to uſe your 
Expreſſion,) as far different from the future 
Animal, as a Fiſh is from a Quadruped, 
As to the Geneſis, or firſt Formation of this 
Animalcule, we are entirely Strangers to it, 
Nature (to ſpeak in the common Way) has 
carried the firſt Beginnings of animal, as 
well as vegetable Life, quite out of the 
Reach of our Faculties. 1 2 1 
M. Some Things occur, from what you 
fay, which ſurprize me. If the Elephant, 
the Horſe, the Stag, and the Bull, were firſt 
* of the Summing Fry, - 
muſt have. undergone Changes indeed 
When I — —— what I obſerved 
before, concerning the Formation of Inſects, 
by a double or triple Proceſs, it is exceeding- 
ly more wonderful than what we admired 
before, in the Propagation of Plants by Seeds, 
And Ii differ ſtill more from #haſe who a 
ſcribe the regular Continuation of the Species, 
either from Plants or Animals, to certain, 
little, pre-exiſting, or pre-contrived ſeminal 
Atoms. Every Thing in theſe ſucceſſive E. 


volurions 


5 Coſmotheoria Puerilir. 
polutions the immediate Opera 
7 Creator's Hand. If thoſe T 


were left to the Care of dead Atoms, and if 
any Thing at all .could be, produced, what 
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ſhould hinder one Grain from riſing where ana- 
ther was ſown ; or the Fox or Serpent to be 
formed inſtead of the Lambs or the Dove 2— 


O! the amazing Univerſality af thoſe Mira- 
cles, which are conſtantly wrought through 


the whole Creation, that we may have a re- 


gular Courſe of Nature ! —— How ſhall I 
deſcribe the Burthen of Thought which I feel 


in my Mind, when I would purſue the Power 


of the Creator, every where at once form- 
ing the living Part of the Creation !-— 

P. I ſhould almoſt envy your Pleaſure, 
Matho, if I did not participate of it : But 
no Words can expreſs ſuch a Scene of Power, 
where Admiration itſelf muſt fail. 9 

M. Shall we conclude then from what 
we have obſerved, that Fiſhes ſuffer the leaſt 
Change of Shape, before they come to their 
adult Size; as their State of Perfection and 
Imperfection are not ſo far aſunder as in 
— Animals? That all Bodies are formed 
out of Matter in a liquid Form? And that 
Fiſhes are the a Children of the Cons: 
tion ? 

P. There is a Degree of Probability i in all 
this: But it is rather Time to conclude our 
preſent Conference. If we grow more mi- 


pute, we ſhall grow more trifling ; becauſe 


we 


1182 . * — 
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S e wwe cannot talk on ſuch Subjects beg 


. certain Point with Intelligence. 


M. I find I cannot recall all the Quef. 
Use I had a mind to aſk at this Time; 9k 
der me obſerve That "AR 


2 


LXXII. One Thing you aid A little be. 
fore, concerning Inſects piercing the Leaves 
and Gems of Plants, clears up a Particular 
I did not before underſtand, and relieves me 
from a Prejudice. I have often been ſur- 
priſed at thoſe little Berries upon the Back 

of the Oak-Leaves, ſome red, and ſome 2 
greeniſh white, but did not underſtand their 
Original : Now 1 ſuppoſe they are the Ex. 
creſcences raiſed by ſome Inſect wounding the 
Plant, and leaving its Eggs there. | 
P. Theſe are raiſed by a black Sort of ry 
of the Shape of a large Ant, which is one of 
what they call the Tchneumon Kind. If you 
had viſited thoſe Berries through the ſucceed- 
ing -Winter (for they ſtick on the Leaves 
during that whole Seaſon) you would have 
ſeen the ſeveral advances of the Formation 
of the Inſect. It becomes a clear whitiſh 
Maggot, not unpleaſant to look at; which 
about the Month of March eats its Way 
out of Confinement : And then you may 
perceive thoſe Berries, each with a Hole ex- 
actly round in it, through which the Inſet 


7 we out. von will ire ent! ſee alſo ſuch 
- 2 3 i | Swelling 


 Coſmotheoria Puerili. 317 


$wellings on the Back of the Willow Leaf, The fsh 


but broader. VV 
M. I know now likewiſe what to think 
of thoſe Worms I have found in Peaſe; Raſp- 
Berries, and even Nutte, which before I was 
at a Loſs how to account for. I have often 
heard that Maggots breed ſpontaneouſly in 
Fleſh, or any Thing that begins to putrify ; 
and was not ſure but theſe might have been 
bred; the a hoon bln 
P. It is now diſcovered, Matho, by the 
moſt accurate Enguirers, that there is no 
ſuch Thing in Nature as this ſpontaneous or 
equivocal Generation you mention. Ever 
Inſect, how minute and e ſoever it 
may appear to us, is produced by a regular 
eren others of the ſame — If 
no Plant, the moſt imperfect, riſes unleſs from 
a Seed of the ſame Kind, it is not to be ima- 
gined that a regular Courſe of Nature ſhould 
not be as conſtantly obſerved in the Propa- 
gation of Animals. It is true, after we have 
diſcovered the Nature of Matter to be what 
it is, we muſt be certain that no Plant, or 
Animal, could be produced without the im- 
mediate Power of the Creator; whether 
raiſed from a Seed or not: But leſt we ſhould 
be ſtumbled by our own Inattention, the 
Deity hath taken Care, (if I may: fo ſay) that 
the firſt Sramina of every Production ſhould 
have paſſed through infinite Art, before it 
come within our Ken, Hence we _ 
* 3 


2 s * 
* * - 
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The #t but revere the Divine Wijdom and Goodmſt 
A in putting it. thus out of our Power to doubt. 
——Fleſh of any Sort, if it be carefully co- 
vered up, ſo that no Inſect can get at it, to 
lay its Eggs there, will never verminate or 
breed living Creatures, as hath often been 
tried. There are indeed ſome dubious Ap- 
pearances that ſeem at firſt to favour irre- 
gular Generation: Bat when Circumſtancs 
are cloſely conſidered, the Difficulty diſap- 


M. What des are there 
P. As the iger Inſects are extremely pro- 


ductive of their Kind, they are conſtantly 
depoſiting their Eggs in all Places where they 
may be hatched and fed; on Herbs, Fiſh, 
Fleſh, Liquors, and the Bodies of other Ani- 
mals. 'This occafions Abundance of equi- 
vocal Appearances, Hence it comes to pak 
that ſome Sorts of Inſects are hatched on the 
Bodies of living Animals as Vermin ; the 
Eggs being depoſited on theſe by the Parent- 
Jnjet?, There are few larger Animals that 
are not thus infeſted with a particular Sort of 
Tnſeti-Vermin, eſpecially when lean, and in 
bad Caſe, juſt as it was in Plants. And the 
Bodies of dead Animals afford a convenient 
Nidus for the Eggs of others. "The Cater- 
pillar laid up to be turned into the Cbryſalis 
of its Kind, having been punctured by other 
Inſects, has bred a Neſt of Maggots of a dif- 
ferent Species, inſtead of advancing in the 
Tug © r 


| void another of a Tribe not at all related to 


It. 8 
M. Theſe are equivocal Appearances in- 
deed, enough to ſtumble one, who is not 
aware of this Manner of Conveyance. 
P. As Water itſelf, Graſs, Herbs, Fruits, 
and even Liquors, abound with the Eggs or 
Spawn of Creatures of different Forms; it 
is no Wonder that Worms of various Kinds 
ſhould be bred in the Inteſtines and other Parts 
of larger Animals ; having been conveyed thi- 
ther with their Food and Drink. in] 
M. It is not: The Wonder rather is, I 
think, that other larger Animals are not eaten 
up with an internal Vermin, thus conveyed 
into their Bodies. This makes me reflect on 
what you ſaid before, That an Army of In- 
feets might be more terrible than the Lion or 
the Tyger, and that more Ways than one, 
I now plainly fee, that the leaſt and weakeſt 
Creatures in Nature might prove too ſtrong 
for the greateſt, and devour them ſafely, 
having thus got into their BowWels. 
P. Nor is it at all wonderful, that Crea- 
tures hatched in ſuch unnatural Circum- 
fances, ſhould degenerate and vary from 
their ſpecifick Size and Figute. Nature (to 
ſpeak ſtill in the common Phraſe) defigns 
every Thing regular in its Kind: But Acei- 
Guts may prevent Nature; and therefore 
Accidents 
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regular Proceſs: And 1 have feen a living Ti a 
Inſect, on being taken out of the Water, yo. 
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M. Make this a little phinse... 1 5 
P. If the Young of any Species whateter 
ſhould be brought forth, with any Part of 
the Body double or ſuperfluous, that is 4 
Token that Nature deſigned two ; but ſome 
external Cauſe or Violence diſturbed the na- 
tural F ormation, and blended both into one, 
And it is equally 'conceivable that by ſuch 
violent Diſturbance, a Limb may be diſplac- 
ed or wanting : For the Fetus being then 
tender and ductile, the Vegetation or Cen 
proceeds in different Manners. 
MM. Tunderſtand: It is as eaſy to conceive 
this, as that Chi/dren ſhould. grow deformed, 
1 or irregularly ſhaped, by a fall, or ſome Ae. 
x cident, even after they are born. A Tree, 
| or the Fruit of it, might be made to grow 
| in various Sha I ſuppoſe ;: if it were 
gently. trained y the natural Bent, when 
flexible and tender. 

P. You are in the right. Now if a Child 
ſhould be born without Legs, or without 
Arms, (Inſtances of which have, been,) tak- 
ing the external Violence. or Accident into 
the reckoning; it is juſt as natural, as that 
Man ſhould have a Cicatrice upon his Body 
after a Wound or Sore ; or as that he ſhould 
have but one 1 after the other hath been 


ſhot away. ** What 


'« 2 
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famous Story of the Twins .in the Reon & o* 
James the Fourth, which thus _—_ not 
impoſſible at leaſt. 

P. Theſe Brothers having lived rovdity 
eight Years, and having been taught Muſick, 
Ge. makes it hard to ne 8 855 the Relation 
fabulous. 

NM. Aae 1 think: we may account why 
more of the human Species are deformed or 
monſtrous, than of any: other: Species: For 
being weaker both before and after Birth, and 
depending longer on the Care of others, 
they muſt be more liable to Accidents. From 
theſe Conũderations I can eaſily believe that 
monſtrous Productions happen fr m ſome ex- 
ternal Cauſe or Violence. 2 „ 0753 


LXXIII. P. This he: 5 in a great 
Meaſure what I was going to fay ; and will 
help you to account for many ſtrange Ap- 
pearances of Animals, bred in ſeveral Parts 
of the Bodies of other Animals, without 
allowing either equivocal Productions in 
Nature, or a Want of Superintendance in the 
Formation of the Bodies of Animals. Worms 
of an unuſual Length and Shape have been 
bred in the Inteſtines of ſome Perſons; which, 
in other Circumſtances, muſt have been of the 
ſpecifick Size and Figure. Inſtances hereof 
you will meet vd in Authors of unque- 

Vo I. I. Y ſtionable 
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See ſtionable Veracity : But it would indeed be 
—trifling, to be more particular here in the 
Application. 

M. This Way of accounting for what may 

appear monſtrous 1s both natural and intell. 
Ne ; 

P. Conſider, that either the Vegetation 
of animal Bodies muſt go on, notwithſtand- 
ing unuſual Poſitions, or the Diſturbances the 
Semina may meet with; or that the Author 
I Nature muſt ſuſpend the Courſe of Ne 
ture, whenever ſuch Accident happens 
which muſt make the Courſe of Nature quite 
precarious. In ſhort, the Exception here i 
in Conſequence of the general Rule. 
N. I ſee very well, that the State of the 
human Body itſelf would be altogether un 
certain, if, as often as any external Violence 
happened, either before or after Birth, the 
Growth and Vegetation of it were at an 
End. Every Hurt or Accident muſt then 
prove mortal. It is as if we ſuppoſed a Tree 
would not grow, but en to one pre- 
ciſe Shape. 

P. Theſe are liable to ſo many extern 
Violences, that we find a diſtorted Shape in 
them, is not reckaned at all extraordinary: 
And if we conſider preternatural F ormations 
of any animal Body in this View, they art 
ſo far from being Arguments againſt a Pro- 
vidence, that (as has been ſaid) taking in the 
NY Accident into the * 

ej 
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they are produced, in Conſequence, of the ddt, 
ok Court of Nature. It is, perhaps, — — 5 
ſcarce worth while to take Notice, that the 
Similitudes between Parents and Children 
might be alledged as an Objection to ſome 5 
Things we have ſaid: But the Diſſimilitudes 
prove as much, at leaſt, the one Way, as 
the Similitudes do the other, Both are ca- 
ſually ſuperinduced, long after the Jeringl 
Stamina are completed, and by quite a diffe- 
rent Cauſe from what ſuch Ohjection would 
ſuppoſe. If it were not fo, all the Indivi- 
duals of every Species would be exactly a- 
like, — And now, I hope, we have done for 
this Time, Math. 
M. I am juſt ready to leave you, Philon 3 
and after this Converſation, wherever 1 am, 
[ ſhall always be leſs alone, than otherwiſe I 
ſhould haye been. 
P. All we have faid .can only ſerve to ſet 
your Thoughts at Work, and put you upon 
_ your own Obſervations. © 
M. I find already, that is no ſmall Article 
in any Part of rational Life: And on this 
Account I was reſolved to aſk your Advice, 
if it might not be to the Purpoſe to get a 
det of good Mecroſoages, and to learn to ma- | 
nage them myſelf. | 
P. It — not, indeed, be improper : - 
| 


- — ——— 2 — Hr 9 AAP TOY. —ů—ů— . = — rr 


Your Eyes are good, and to make Obſervati- 
ons, tho equally inſtructive with the moſt ſeri- 


ous xs Study, is as pleaſant Diverſion as any young 


| TY 2 Per- 
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MAT HO: or, The 
Perſon can deſire: For the Microſcope, Ma. 


bbs, is really like an Inchantment ; it opens 


new Proſpects in the moſt ordinary and ne- 
| ug Objects, and often diſcovers ſurprizing 

ights, where we thought there was nothing 
but what we knew. In Vinegar, where 
one expects to ſee nothing beſides the Liquor 
itſelf; or, in Water, a Joo Ginger, Pep- 
per, or ſome ſuch hot Spice hath been ſteep- 
ed, the Microſcope diſcovers inconceivably 
ſmall Animalcula, of different Sorts, ſwim- 


ing up and down: Whence it is reaſon- 


ably inferred, that the Air itſelf is, in the 
Summer Months, full of inviſible living Cres- 
tures. R et HY 
M. How is it known that theſe Animal. 
cula were not originally in the Water? 
P. If the ſame Water be kept covered 


from Communication with the open Arr, 


no ſuch Creature can be ſeen in it. And 
ſuch diminutive Things could neither creep, 
nor move upon any dry or folid Body: 80 
that they could have no Motion, but in the 
Air, or in ſome Liquor. | 13 
. M. That Conſideration ſeems to put the 
Point out of Doubt. But what ſhould 
bring them to Water thus prepared? 

P. The ſtrong Odor invites them to te- 
poſite their Eggs in ſuch Liquor. 

M. This diſtreſſes the Imagination, to 
conceive an organized Body, with Diffe- 
rence of Parts fit for Life and Motion, 
Ss — — wrought 
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wrought up in ſuch narrow Bounds. You (The fi | 
had Reaſon to ſay that the Beginnings of AN 
animal Life are carried far beyond the Reach 

of our Faculties, And then how ſmall muſt 

the Particles of Odor be, which they can 

ſmell! Whether we go upward or down-_ 

ward, in the Works of Nature, all is amaz- 

ing! We may know a little about the Mid- 

dle, but cannot come Near either of the * 
tremes. 
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ference, no 
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Sixth CONFERENCE. 


_ 


F the laf / 4 


rence, That it doth belong, to any 


Power to make Matter a ſelf-moving Sub. 


ance : Such Suppoſitions proceed from our 
Ignorance, in joining together in our oun 
Imagination inconfiſtent Effects. The Hu. 
ly of appealing to Omnipotence in ſuch Ca- 
ſes, or where other Proofs may be had, 


 wwhich are more within our Reach. Hence 


all the Motions in the Univerſe are owing 
immediately to an immaterial Cauſe. Of 
the ſeveral Motions in the animal Bud), 
on each of which Life depends. The various 
Motions produced by the Deity in vegetall 
and animal Bodies, may be called mechanical, 
becauſe of their Conſiancy and Regularity, 
and the infinite Fineneſs of the Effect. Of 


 ſhontaneous Motion. The greateſt Part of 


ſpontaneous Motion, mechanical in this Senſe. 
Two diſtin Powers, or two different Motives 
concur to produce ſpontaneous Motion. Of 
the human and brute Soul. The moſt perfect 
Brutes irrational : Nothing more confirms 
this- Opinion, than the Objections that are 
brought againſt it. Of Reaſon and In- 
ſtint. The wonderful Nature of Inftind. 


This the Connexion between the wean, 
| | an 
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and animated Parts of the Scale of Being 


The Miſery it muſt be to Mankind, To 


Brutes reaſoned. The different Structure 
of Body . does nat male the human Soul ra- 
tional, Eternal Truths diſcover to us im- 
mediately and by themſelves, an eternal 
Intellect, *. | 


LXXIV. ML FAM afraid youltthink 5 The ah 
a alittle inconftant, r 


ſnce ſometimes I viſit you in a few Days, 
and ſometimes not till after ſeveral. Weeks. 

P. One who knows the Uſe of Time fo 
* well, Matho, will always be profitably 

ed, and in odd Place as-muck a3 an- 
— But I hope you have been well all the 
While, 

M. Well, I thank Heaven; and ſo mech 
the better, as our laſt Conference has afford- 
ed me great Pleaſure ſince I left your: 

P. In what, pray ? | 

M. When I walk abroad, I can hardly ſee 
any Thing, Bird, Beaſt, or Vegetable, "hot 
what offers me ſome Subject to exerciſe my 


Thoughts upon. You have directed my un- 


neaning Curiofity to a conſiſtent End; and I 
hope I am leſs in Danger, than formerly, of 
falling into that irkſome State of growing 
weary of myſelf. | 

P. The Mind of Man is an aclive, reſt- 
4 Being, Mat bo; and it is of no ſmall Con- 
kquence in rational Lite, (as you — 
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of: fb to furniſh it with pro 
LV upon ; to accuſtom it betimes to fall-eafily 


to guide themſelves: This, I — 


per Matter to work 


into a bien and uſeful train of Thought: 


But it appeared from many Things you faid 


when laſt here, that this Occupation is not 
new to you. I muſt in Juſtice. therefore-re- 


Fuſe the Compliment you make me. Cu- 


riofity is an excellent Quality, which Nature 


does not make ſo ſtrong in the human Mind, 
and eſpecially in young Perſons, for no Pur 


poſe: And I fee; from the preſent Inſtance, 
that it ſometimes finds aut 10 own Way. 

M. It will always be better for Direction in 
anyCaſe, though Io it is a fine Handle; and 
by it there is a certain Dexterity, I conceive, 
in leading People, ſo that they | ſhall ſeem 
ſe, 1s the 
natural Uſe you:meant might be made of it! 
P. I either meant it, or you have put a 
right Meaning on what I ſaid at a Ventute. 

M. Pray be a little more explicite; the 
Point ſeems to deſerve it. 

P. Things appear to me thus. We are 
at firſt innocent Creatures, . without E 
ence, but with an unbounded Stock of Gu. 
rioſity. The Mind is then in the ſame State, 
as the Body: was in the Womb, capable of 
being moulded either crooked or:ſtraig zht. We 
are attentive to what paſſes within dur Obſer- 
vation. Hence the fifſt Exatuples have 2 
prodigious Influence upon us They are the 
Models held out to our Imitation in like Cir- 
cumſtances. 
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l Theſe we muſt think juſt and 26 ca 
natural, as we know not another Way of — | 


Action. What is told us we firmly believe, 


being without Suſpicion and without Art. 


From this you will ſee how early the human 
Mind may be tainted. If after this we en- 
deavour to reclaim young People once thus 
perverted, only by the Methods of Pain and 
Terror, we treat them not like reaſonable 
Beings, and are ſevere on others for our own 
Fault. If they ſhould eſcape this firſt Dan- 
ger, and the 'Infant=Habits of Virtue (if I 
may be allowed the Expreſſion) are once ſet- 
tled; that Aran Curigſiy, To natural to a 
Mind unfu d, gives us all the Command 
over | them we! ought in Reaſon to deſire. 
All the remaining Part of Life has leſs Ha- 
zard in it (bating particular Accidents) as the 
young Perſon has now ſome Stock, and can 
do ſomething in his own Defenſe :* But a 


Child is at the Mercy of every bad Example. 


——Thus much in Compliance with your 
Deſire. To purſue Things more en 
would be needleſs. 


M. From your beginning in this Manner, 


| eaſily ſee through the whole; and it ſeems 
you charge the future Miſcarriages of r 


People on the Miſ- conduct of the old. 

P. The more I may be miſtaken in this 
Caſe, ſo much the better. But to return to 
our Subject. ——As you have been conſidering 


the COR that fell under your Obſervation, 


what 


| 


830 MATH O: or, E 


The vb what are your Thoughts now of that Va 
A ity of Species and 1 which ate 
wrought out of the ſame common dead Sub 
ſtanſe? 

M. If my Sie were greater, I find 
my Admiration muſt be heightened in Pro- 
ion: But concerning this Particular, I 

— to propoſe to you. 
P. I ſhall be glad to hear it. "23 
M. If the Reaſon, why the Deity hath 
ſhewn ſo much Power and Wiſdam in the 
Fabrick of the Univerſe, was to repreſent 
theſe Perfections to rational Beings, legible in 
ſuch an inert Thing as Matter ; and fince we 
are not able to fathom the Depth, and Va- 
riety of the Contrivance, nor the Extent of 
the Power employed in the Works of Na- 
ture; pray tell me for whoſe Uſe and Con- 
templation are thoſe hidden Miracles te- 
ſerved ? Many of theſe in the cœleſtial Bo- 
dies we cannot reach, becauſe of the Di- 
ſtance ; and many more, though near and 
round us, are as inacceſſible, becauſe of the 
Multiplicity and concealed Fineneſs of the 
0 Art. And yet it muſt be inexpreſſibly pleaſ- 
il * ing and inſtructive to the ratianal Nature, 
ll. to ſee and admire theſe ſecret Myſteries of 
Wiſdom and Power: And therefore to wilh 
to know them ſeems not to be an idle. Cu- 
rioſity, but a rational Deſire. We can have 
no reaſonable Deſires, I think, but what were 
deſigned to be gratified. 941 
4 P. You 


Coſmotheoria Puerilis. 


P. Vou put the Queſtion pretty 1 
Matbo; A7 it ſeems to import ſomethin 
not commonly attended to. N agree with 
ou that ſach Retirement of Art Nin mor- 
thy Eyes cannot be without ſome great and 
rational Purpoſe :' We can diſcover nothing 
as far as our Faculties enable us to go, but 
what is uſefully and wiſely deſigned: And 
to imagine that all beyond our Reach was 
void of Purpoſe and Defign, would be an ab- 
ſurd and injurious Notion. - Tlikewiſe a 
with you, that the Deſire of knowing thoſe 


331 
The ſimth 
Conference. - 


tied 


hidden Operations of the Power and Knows 


of the Ceator muſt be rational: We 
are e incvitably led into it, as we improve our 
rational Faculties. To this alone are owing 


all the late Improvements in the Knowledge 


of Nature. It would be a ftrange Depe- 
neracy in a rational Being, not to wiſh (at 
leaſt) to know thoſe Diſcoveries, and after 
them others, Sc. But it may perhaps be 
more proper to think of this afterward ; in 
order to draw from it ſomething ſolid and 
juſtifiable in right Reaſon, 
M, Let it be fo, 


LXXV. To puſbe then the Subject of 
our laſt Conference ; beſides the Art in 
moulding and contriving ſuch a Diverſity of 
Things out of the fame common Subſtance, 
the manifold Motions, which we fe con- 


tinually excited in chem, ſeem to merit a 
more 


/ 


The frth more mer. eee I do not 
. mean the Motions of the heavenly Bodies; 
theſe are fo plainly the immediate Wok of 
the Deity, that no Man can doubt about 
them: Nor do 1 mean the leſs perceptible 
Motions in Vegetation, though theſe are 
more intricate For there is nothing here 
except inert Matter; no living Creature to 
aſſiſt in producing the Effect. But the Mo- 
tions of Men and all Sorts. of Animals are 
| extremely more difficult and perplexing. /. 

P. If you are ſatisfied that Matter reſiſt 
all Change of its preſent State, you muſt 
be — ſatisfied that all Motion is Excited 
in Matter by an immaterial CauſGG. 
N. I am fully convinced of it; but iti 
Kill too general, and does not touch the Cal 
I want to be informed in 

P. I am afraid it will fatigue you, Ms 
1 tbo, to ſpeak particularly of the ſpontaneous 
1 Motions of Animals, or even of that which i 
9 in Vegetation; as a tedious Diſpute would be 
3 raiſed on this Head, which it is ſcarce worth 
1 while to enter into; and yet it equine ſome 
of Trouble to diſcuſs it. 

M. You take the read y Way to make 
me more inquiſitive ;_ I would not willing) 
leave an Objection behind me; and I thought 

T had already gone to the Bottom of all Diſ- 
putes concerning Matter. Its Inertia or * 
W is not denied? 3 | 
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P. Not directly; but ſome have had re- 
courſe to the Power of an Almighty Beis 
to beſtow on Matter, if he pleaſed, not 5 4 
the Power of Vegetation, but alſo of Moti- 

on and Thought. | 

M. It is meant, I bene that Omni- 
potence could have made Miner a ſelf· mov⸗ 
ing Subſtance? 

P. And a ſelf-directing Subſtance too. 

M. If it moves itſelf, it muſt likewiſe di- 
rect itſelf ; the one includes the other: Mo- 
tion in no Direction is not to be underſtood. 
And then, I ſuppoſe, it muſt be maintained 
that every Atom is an intelligent Being: For 
Power without Intelligence is but mere Je- 


nerity; and blind unguided Motion (as you 


ſhewed me before) could produce nothing 
but infinite Diſorder and Confuſion. ? 
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P. It is not ſaid that every Atom muſt be 


an intelligent Being ; though the Argument 


you advance muſt bring this Hypothefis, 1 


think, to that Concluſion. 

M. If every Atom does not direct irlelf 
by its own Intelligence; it muſt be ſuppoſed 
to move itſelf by its own Power, and to be 
conſtantly directed by a ſaperior Power and 
Knowledge. Does this fave the Deity any 
Trouble ?— Beſides, every Change of Di- 
rection requires a Force to be impreſſed, as 
much as the firſt exciting of the Motion. 
Does not this ſuppoſe a Force to be impreſſed 
on Matter by an immaterial Cauſe, while 

yet 
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Fe fab yet it is ſuppoſed to move itſelf, without an 
LS immaterial Cauſe? This ſeems. to be incon- 

ſiſtent. Could a Body give itſelf the con 
ſtant Change of Direction, in deſcribing 
circular Orbit round a Center, on this Sup. 
pofition, more than if it were ſuppoſed void 


of ſuch Power? 
P. Things are not conſidered i in this mi. 


nute Manner; nor is the Suppoſition extend - 
ed to the Motions of the Planets «© © 

M. And yet the Motions, of the Planets 
are far more ſimple and uniform, than the 
Motions of Animals, or the Motions in the 
Vegetation of. Plants. If Matter could per- 

form by itſelf the latter Sort of Motions, could 
it not much more perform the former Au 
then might it not do all that is done in Na- 
ture? And laſt of all, is this any Thing leſs in 
its Conſequences, chan laying aſide the Deity 


——— — — _ - 


— 
— — 8 
PPP 
* 


* 
\ — — —— — 8 k — 
— 4 . l — 
> a 2 I — pI A <-> I=ES —— — S 224 a GC £onet, _—_— 
. * — 2 
—— 2 - & > £ 1 a - — 8 5 . — S my 
AA — — An — — _ — — 
X —— . : Tom N — > 
7 tt... x * — — = — — — 8 
* —— 5 pot \ * a 
. . - . — 4 4 — 2 * 
- 3 2 eo * 
— = mn" 
IF 
* 
— 


"4 
4 
f 
| * 
4 
. 


3 oo 


: 
. 
ty 
. 
8 
x 
eZ 
= 
— 
7 
1 
1 
74 
: 
4 = 
28 
. 
o 


ee ͤů—— — ³ 
— n 


* — 
2 RET 


W : altogether? _ 

4 FP. But you do not canfider, Mat bo, that 
Wo Matter is fipnoſed to be endued with this 
1 Power by an Almighty Being. 


M. But how does one, who thinks Mat- 
ter any way Capable of all this mighty 
Power, know that there is an Almighty 
Being, or any other Almighty Being than 
Matter, if I may ſpeak fo without Impiety 
If. we once pal i ſſible that Matter 


may do all that is done in Nature; we loſe 
after this all the Arguments for the Exiſtence 


: and Providence of a Deity, taken from the 
Order 


eee 
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Order and Government of the material The 6 
World; becauſe Matter may do all this, and 
might have done it all from Eternity: Nay, | 
we loſe all Arguments taken from any Thing 
whatever, becauſe Matter may be a thinking 
Being. ee mera nn he FOTO 

Pp It is not ſuppoſed that Matter may do 
all that is done in Nature ; nor 1s it intended 
to carry the Argument ſo far. 

M. If Matter may have the Power to 
form a Plant, 'or an Animal, or to think ; 
what greater Effects are done in Nature ? 
Nor does it depend on one who frames a Sup« 
poſition to ſettle how far it ſhould be carried; 
he ought rather to conſider how far an Adver- 
fry may carry it by legitimate Conſequences. 
P. But ſtill it is aſſerted that this Power 
could only be imparted to Matter by an Al- 
mighty Being. el 0001 | 

M. Then you muſt prove an Almighty 
Being prior to this Power, which is allowed 
poſſible in Matter; that is, without having 
recourſe to this Power, which is juſt what I 
lid before. You muſt likewiſe prove it ut- 
terly impoſſible that this Power, which it is 
ſuppoſed may be in Matter, ſhould belong 
to the Nature of Matter itſelf. That is, as 
it appears to me, you muſt ſhew an Incon- 
ſiſtency between the Nature of Matter, and 
this Power, and yet ſuppoſe them conſiſtent 
at the fame Time, unleſs you would — 

ä that 
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The fxth that Matter endued with this Power loſes i it 
Nature. 1 of) 
P. Vou have at aſt; gained the Poin, 
Maths, and are certainly in the right. I 
we once ſuppoſe an Almghty: Being: to have 
endued Matter with this all-performing 
Power, we cannot! after that make uſe of 
this Power, which we allow may be in Mat- 
ter, as a Medium to prove the Exiſtence of 
that Almighty Being. This is called a Cir. 
cle in reaſoning; or the Suppoſition that the 
Deity does this is the only Proof of his Ex- 
iſtence in ſuch Hypotheſis. Nor (as, you 
ſubjoin) will they find it eaſy, after granting 
that this Power may be conſiſtent With the 
N ature of Matter, to ſhew it abſolutely im- 
flible to have belonged: to the Nature of 
tter originally. Which nevertheleſs the 
only Method they have left to ſhow: a different | 
Origin of the Power. 
M. Beſides; this ſees to me to ſet the 
Almighty Power of the Deity, and what! 
take to be demonſtrative Truth, at Variance. 
Would not appealing | thus to. 3 
Power affect all Truth? , i. . 
P. Carried to the greateſt-Hei eight abr K 0 
But! it is impoſſible eto ſet the Power: of - 
Deity in - Oppoſition to Truth. ; Von may 
perhaps ſee hereafter, that to ſet the Power 
of the Deity at Variance with Truth would 
be to ſet the Deity at Variance with himſelf 
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M. To bring in Almighty 3 then, rien 


» Conferences 


where other Proofs may be had, is to leave. 


the Methods of Knowledge within our 
Reach, and raiſe Methods of Knowledge 
above our Capacity. This can have no 
other Tendency than to an Nang Point from 
ever being determined. 

P. The Obſervation is juſt; it is by che 
Light of the Sun we ſee all other Objects: 
But looking directly at the Sun himſelf dazles 
our eyes, and hinders us from ſeeing what 
we might perceive by his reflected ſplendor, 
However, as the Suppoſition was raſh and 
ul underſtood, it is needleſs to dwell longer 
on the Examination of it. 

M. Nay, Philon, I beg you would not 
kave it ſo abruptly. 1 have hitherto only ſeen 
the bad "Conſequences of it, but not the for- 
mal Way how to obviate them. 


LXXVI. P. In order then to perceive e 
Unſkilfulneſs of appealing to Almighty Pow- 
er in ſuch Caſes, we mult go a little farther 
back, and obſerve; that ſome of thoſe Peo- 
ple called Schoul-men, have been fooliſh e- 
nough to make it a Queſtion, Whether the 
Deity could not perform a Contradiction? 
This, indeed, if true, would affect all Truth, 
and introduce an univerſal Scepticiſm, by 
calling in the Help of Omnipotence For if 
a Contradiction could be true, it could not 
be the Mark of what is falſe; and we could 

Vor. I, 2 not 


&Y VL Caſe. Nay, two contradictory Propoſitions 


\ 


not be ſure but that it might be true in e 


might (for the ſame Reaſon) be both true 
And then every Thing might be both true 
and falſe. In which Caſe all Truth is loft 
This is the Iſſue of bringing in Alnigby 
Power to ſuch a Purpoſe | Now with Reſet 
to ſuch Sort of Suppoſitions, the Caſe ſtan 
thus. An Almighty Being can certainly 
rform whatever is the Object of real Power: 
But if the Performance of any Thing be 
repugnant to itſelf ; or if one Part of the 
Performance ſuppoſes the Non-performance 
of the other : As for Inſtance, to cauſe that 
any Thing ſhould exiſt while it is not ; or 
to make a Thing to be, and not to be at 
once; or to make a Part greater than the 
HFhcle, of which it is only a Part, i. e. to 
make it a Part, and not a Part, at the ſame 
Time: I fay, if the Performance of any 
Thing be thus repugnant to itſelf, it » 
not the Object of any Power, but only an 
abſurd uniting of inconſiſtent Acts in our Con- 
ception ; or rather, the expreſſing their U- 
nion in our Language, for ſuch Repugnan- 
Cles cannot be conceived. 1 
M. This Solution is both rational and ſa- 
tisfactory; for that would be to demand 
that the Deity ſhould not do a Thing, while 
he does it; or make a Thing both nothing 
and ſomething at the ſame time: An Ab- 
ſurdity more like the wild Ravings of _ 


N 
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licious Brain, than Reaſon or common be fx 
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denſe. «ed 
P. It is, indeed, to. bid the Deity, who 
is the Supreme Reaſon, ſhew himſelf abſurd, 
or make himſelf a Liar, or deſtroy his own n 
Power, or contradict his infinite Perfections, 
or join our Folly to his own Omnipotence, 
What elſe is it, when they ſuppoſe the ig- 
norant Inconſiſtencies of their own Fancy 
the Objects or the Meaſures of infinite Power 
and Wiſdom ? ESE 

M. And this filly Miſtake, I preſume, is 
at the Bottom, whenever we ſeem to doubt, 
Whether the Deity cannot perform a Con- 
tradiction? SES, a 

P. You ſee it muſt. Now, to come to 
the Difficulty, if you can ſhew a Repugnan- 
cy in the Suppoſition, That Matter ſhould 
of itſelf change its State from Reſt to Mo- 
tion, or from Motion to Reſt, or give itſelf 
anew Direction, the Thing is done, and 
you may juſtly infer, that whatever Moti- 
ons exiſt in Nature were produced, or are 
renewed, by the Power of an immaterial 
Being, without leaving a Poſſibility for a 
contrary Suppoſition. 3 

M. That, I apprehend, is, in Effect, al- 
ready done. It was ſhewn that Matter, in- 
ſtead of effecting a Change of State in. itſelf, 
neceſſarily reſiſts all Change of State, as it is 
a ſolid Subſtance ; and that this Reſiſtance. 
to a Change of its preſent State is the only 
| 93 3 
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bent, Means whereby it can be made to do any 
hing, or be of any Uſe in Nature. For 
when we ſuppoſed it not to reſiſt, we faw it 
could do nothing for want of Force or 
Strength to continue in its Motion, or in 
its Reſt. It could ſuſtain no Force or Im- 
preſſion, and therefore it could not gravitate, 
or have Tendency to a Center. Tendency 
to a Center ſuppoſes; a determined Force 
impreſſed upon, and retained by it, which 
would carry it thither, It could not bear the 
Shock, or the Contact of other Matter; 
therefore it could not ſuſtain that conſtant f 
Impreſſion which is in the Coheſion of Parts. 
Each Side would yield to the Impreſſion, or 
rather without bearing the Impreſſion, till 
the whole Subſtance” diſappeared, or was 
really deſtroyed at the very Approach of 
Force ; for the Action in Cohefion is that 
which Effects the Solidity of Matter. 80 
that ſolid Subſtance itſelf does not remain on 
this Suppoſition. There is nothing but the 
Phantom, the Shadow, the Name IK; ſome- 
thing as impaſſive, and as far from Matter, 
as empty Space itſelf is. In ſhort, ſince all 
Action of Matter upon Matter, or of imma- 
terial Power upon Matter, ſuppoſes a Re- 
fiſtance between its Parts, there is nothing 
here left, which immaterial Power could 
work upon, or in which it could produce 
any Effect; nothing remains in material Na. 
ture to be paſfve: Or rather, the material 
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Univerſe diſappears. The Bodies of Men, Sen 


Animals, and Vegetables, all thoſe Wonders c 
you ſhewed me at our laſt Meeting, are loſt: — 


There could be no Power in moving, no Act 
in forming ſuch an endleſs Variety of diffe- 
rent Pieces of Workmanſhip, out of a Sub- 


ſtance which is not. Does not this Suppoſi- 


tion cancel all the Inſtances of Power, and 
Wiſdom, and Goodneſs, which led us into 


the Knowledge of theſe infinite Perfections 


in the Deity? ew r 
P. It makes terrible Work in truth; and 
you run the Conſequences very July: | 


M. The Reſiſtance of Matter; tt erefore, | 


cannot be leſſened, or taken away, without 
leſſening, or taking away the Solidity or Uſe 
of Matter. Contrarily, we ſee that the Re- 
ſiſtance of the Parts of particular Bodies 
was powerfully to be increaſed and made 
ſtronger, that they might have Firmneſs and 
Strength enough to ſerve for various Purpo- 
ſes. I cannot forget the Confuſions which 
you ſhewed me in our firſt Conference would 
follow, if all Bodies were hard in Propor- 
tion to their Bulk, or ſoft as they are little: 
Or if all Bodies were equally brittle, equal- 


ly tough, equally yielding, or fluid. Now if | 


there could not be different Bodies, or: Bo- 
dies uſeful for different Purpoſes, but by thus 
ſuperinducing different Degrees of Reſiſt- 
ance, ' Hardneſs, or Tenacity, above the ge- 
neral Reftance, which cannot be increaſed 
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hy ter: We may from thence ſee how neceſſary 
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this laſt Sort of Reſiſtance is, that Matter 
might be fit for any Uſe, or in Effect, 
be lid Subſtance. From all this, and more 
that might be added, it appears to me, that 
taking away the Reſiſtance of Matter, to a 
Change of its State, is ſuppoſing the Sub- 
ſtance KR to be deſtroyed. Vi 


LXXVIL P. You need fay no more ; 
the Point is undeniable, and be yond contro- 
verſy. Now theſe Things being premiſed, 
let me aſk you, could this ſolid Subſtance, 
which thus neceſſarily reſiſts all Change of 
State, (whether of reſt, or PRIN uniform- 
ly forward) not reſſt? 

M. It could not certainly not ret, (if ſuch 
Manner of ſpeaking be pro For this is 
to aſk me, F a Thing cou 2 8 and not be at 
the ſame time? A Contradidtion in Terms, the 
Performance of which is not the Object of 
any Power, and could imply no Perfection. 
That Matter ſhould not refiſt a Change of 
its State, the Subſtance ought to be deſtroy- 
ed: And if the Subſtance were deſtroyed, 
ſurely 1 it could effect nothing by not reſiſt- 
In 

P. But could not this reſiſting Subſtance, 
by ſome Means or other, effect a Change of 
State in itſelf ? | 


. By 


am, oA oo, co a mat 
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M. By what Means do you 


might change its State? Unleſs your Queſ- xy 


tion 'were more particular, it cannot receive 
a diſtin Anſwer. And if the Queſtion 
cannot be put, without ſuppoſing a Contra- 
diction, it ought not to be put at all. 


P. What if an Adverſary ſhould ſay, that 


Matter might change its State, not indeed 
by Reſiſtance, but by ſome contrary Force or 
Tendency ? ain 3 4 

M. What ſhould give it this Force or 
Tendency? In what Direction ſhould the 
Tendency to Motion be ? A Tendency to 
move in all Directions at once is abſurd : 
And a Tendency to move in one particular 
Direction requires a determining Cauſe. An 
Effect without a Cauſe is repugnant. Is it 
ſuppoſed to have this Tendency always, or 
at /ome ti mes only? a | 

P. You are too particular and minute, 
in enquiring into every little Circumſtance. 

M. Then it ſeems I muſt both' frame an 
Adverſary's Objection, and anſwer it. — 
Let us ſuppoſe then a contrary Force or 
Tendency in Matter, and the Conſequences 
will be, that theſe tuo contrary Forces, the 
one of reſiſting a Change of its preſent State, 
and the other of changing that State, ſhould 
have a Struggle in the ſame Subſtance, which 
ſhould prevail ; though, by the Way, no 
Man can, I think, conceive this poſſible. 
The ſtronger of theſe Forces therefore muſt 

1 overcome 
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ben overcome the weaker, and ſo. that one Force 
only would remain: Or if both Fortes were 
ace equal, they muſt - mutually ſuſpend, or de- 
ſtroy each other ; and thus no Force, not 
even that of reſiſting, would remain. Thus 
we ſee that. the ſame Subſtance is not capable 
to be the Subject of two contrary Forces. or 
Tendencies; and the reſult of the Suppoſition 
is, One Force only, or none at all. 
P. What if they ſhould have recourſe to 
the Power of the Deity at this Pinch/? 
M. What is it they would demand of the 
Deity in ſuch a Caſe? That which Rea- 
ſon denies them ? That he would do, and 
not do the fame Thing at the ſame time for 
their Sakes ? For this is really their Requeſt 
at the Bottom. They join inconſiſtent No- 
tions in their own Imagination; and then 
beg of the Deity that he would bear them 
out in this Diſtreſs : That he would er bit 
Power in Oppoſition to truth for once, to gra- 
tify thoſe who are ſo reſpectful as to appeal 
to his Omnipotence. The Deity, as you 
ſaid, is the ſupreme Reaſon, and not a Re- 
fuge for Abſurdity. Nor is it a ſimple Ab- 
ſurdity, ſince they contend, not only that a 
reſiſting Subſtance ſhould act reſt ;» but that 
while it reſiſts, it ſhould overcome its own 
Reſiſtance : That is (ſince Matter cannot ad- 
mit a contrary Force to this) that the Means I fin 
of overcoming its Refiſtance ſhould be the tts 


Reſiſtance itſelf, Fa 


P. As 


P. As it appears to me, Matho, you have The fun. 
ſifted the Argument in all its Shapes: Ho] 
eyer, let us ſuppoſe. for once, if you pleaſe, | 
that the e /iruggling Forces could, by ſome 
ſtrange Power. or other, be planted in Mat- 
ter; the one of perſiſting in, and the other 
of always changing its preſent State; that we 
may ſee the reſult of the Controverſy on this 
Suppaſition alſo.” | W 

M. With all my Heart, though I fancy 
it cannot be brought to any other Iſſue than 
before. For as both Forces are ſuppoſed to 
act always, either the Force of perſiſting in 
the ſame State muſt prevail, and ſo the oppoſite 
Force ſhould be without Effect; or this laſt 
Force muſt prove the ſtronger, and ſo the 
Body could have no Force to remain in the 
ſame State, without a conſtant Aſſiſtance 
tron ſomething ammaterial. @ 

P. You brought the Point to the fame 
Iſſue I remember in a like Caſe before. 

M. It was ſo; for they who maintain 
this Suppoſition ſhould thus ſhift Sides in 
the Debate; viz, refuſe an immaterial Power 
to effect a change of State in Matter, and 
yet contend for an immaterial Power con- 
ſtantly impreſſed, to aſſiſt Matter to remain 
without a Change. | 

P. This would be extremely fooliſh to 
find in Matter a conſtant Power to change 
its State, and yet no Power at all to remain 
without a Change: For if Matter had any 

| Sort 
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un Sort of Power, it muſt be that of remaining 
Ain the fame State, as a Change of State re. 
quires a different Exertion of Power. 
But pray, if this Force of conſtantly chang- 
ing its State ſhould be thus prevalent, what 
— the Conſequence be? 

M. The prefent State would inceffunch 
be changing's or a Body eould have no State, 
either of Ref or Motion, but a continual 
turning from the one to the other; ' which, 
whatever Way they might endeavour to ex- 
plain it, muſt be inconceivable. For the 
Order of Nature, and Confiſtency of mate. 
rial Things, require ſome certain finite Du- 
ration of the State of Reſt, or Motion. And 
as this Conſequence would take away both 
Reſt and Motion out of Nature at once, Us 
thought is monſtrouſly reptignant — © | 

P. Laftly, Matho, ſince the very Solidit Ea 
of Matter, and therefore its Reſiſtance, (that ¶ clu 
is, its Tendency to remain in the ſame State) Me 
requires the conſtant Impreſſion of Divine ¶ neo 
Power, as we ſaw before; we may ſee allo I dee 
that the various Changes wrought in Matter, ¶ ri 
are but the various Modifications of the fame ¶ rati 
conſtant Impreſſion. | / 
M. I ſee the Strength of the Conſequence ¶ adn 
clearly, and with great Pleaſure. For if the Hof 
Power of the Deity conſtantly put forth, be I The 
the very Bafis of the Exiſtence of Matter: ¶ La- 
The various Operation of that Power muſt be 47 


ö the Cauſe of Matter, as changing the Man- Wo 
| | ner 


ner of its exiſting : Or if the Deity be the The n 
conſtant Cauſe of the Exiſtence of Matte, nun, 
he muſt be the Cauſe of its exiſting in diffe- | 

rent Manners ; that is, both of its Motion 

and its Reſt. What elſe in the univerſal 

Nature of Things could diverſify the Ope- 

rations of the Power of the Deity, except 

the Deity bimſelf !—I thought I had fi- 

niſhed the Conſideration of the Nature of 

Matter before : But this different View of 

the Origin and Spring of Motion; and being 

ſhewn how improper it is to appeal to the 

Power of the Deity, where other Proofs 

may be had; does more than reward the 

mall Pains I have taken in going along with 

you. | | 


LXXVIII. P. You will now fee with 
Eaſe and Certainty, what we are to con- 
clude concerning the Cauſe of all Sorts of 
Motions in Nature, excepting the ſponta- 
neous Motions of Animals, which are in- 
deed more various and intricate, as you ob- 
ſerved, and require a Difference of Conſide- 
nation from thoſe of inanimate Matter. 

M. The Cauſe hecomes now too plain to 
admit of farther Diſpute; and the Inſtances 
of Motion too many to be reckoned up. 
The ſeveral Motions in the Heavens, in the 
Earth, in the Waters, in the Clouds, in the 
Air, which we breathe, are the immediate 
Work of the Deity. When we reflect that 
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The 6 Life and ile Pleaſure of it, Pre on 4 | 
CI Change which thoſe Motions produce, we | 


cannot think upon them without che high | 
Reverence: and Gratitudde. 
P. Vou have Reaſon wy fo, ſince any ; 
one Species of Motion could not be taken out 

of Nature, without our fecling the Change 
greatly to our Diſadvantage; We little con- 


readily ſtagnate, as be moved: Reſt requires 

no Variation of Power. Theſe; Elements 
then would become baneful, and deadly. II 
the Vapcuts did not riſe, Rain could not 
fall, nor Springs flow, nor Vegetation cons 
tinue. As to the Motions of the greater Bo- 
dies in Nature; every one will eaſily allow 
that our Earth, for Inſtance, might have 
had no Motion at all, inſtead of thoſe two 


wonderfully: contrived Motions,” which we on 


mentioned before, and which bring about ſuch Wl th 
pleaſant and comfortable -Viciflitades. | Be- S7 
fides all theſe, the Life of Man and Beal ge 
conſiſts in manifold: Motions, conſtantly per- Pa 
formed in the Body, without their Know- . 
ledge or Participation: It is ſo eaſy to con- I ce: 
ceive after what manifold Ways theſe might WW of 
be interrupted, that it is miraculous how they ſup 
are continued. If our Life depended only WM * 
on one Sort of Motion, we ſhould ſoon for- P. 
get that we were dependent at all; when De. 
we ſo little remember our manifold, and real- i. 

ly innumerable Dependences. So that I con 
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e with you, oe cannot feridufly Oe! an [The fark 


the ſeveral Species of Motion in Nature, 
without che bhighef# Reverence and Gratitude. 

M. Pray Kt me know ſomething con- 
cerning thoſe internal "Motions conſtantly 
performed in the Bodies of Animals, with- 
out their Knowledge and Participation! FF 

P. I cannot ſpeak of thoſe Things, Ma- 
tho, of which I know fo little, without in- 
juring the ſubject ; and therefore I cannot 
convey to you THe Juſt and lively Notions, 
nor raiſe in you that Admiration, which the 
Particulars deſerve. 

M. I do not expect a juſt Repreſentation 
of thoſe Matters; but dnn ſuch general 
Hints, as may let in the firſt Glimpſe of 
Light on the dark and ignorant Mind. | 

P. Why then to haddle up the Thing at 
once, All is Motion in the animal Body, from 
the firſt throwing in the Aliment into the 
Stomach, *till it is at laſt, by various Chan- 
ges and as various Ways, conveyed to all 
Parts, in Order to recruit and maintain the 
whole: Nor even there does the Motion 
ceaſe , for thoſe Supplies are quickly thrown 
off again, and the Parts are conſtantly to be 
ſupported in the fame Manner. 
| M. I remember you told me before, that 
Perſpiration occafioned a conſtant Waſte and 
Decay of the Body, and I am apt to believe 
it. For if, in adult Perfons, the Parts were 
conſtantly recruited from the Aliment, with- 

| | aut 
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The 6x out Loſs of what they had formerly received 
A they muſt ſoon grow to an enormous Bulk, 
a and become an intolerable Burthen : And if 
they loſt nothing, they would not need, [ 
think, any new Recruit, nor the Animal re. 
e, at 7 on 
P. What you ſay ſeems reaſonable ; the 
former Supplies are thrown off, whether the 
Parts receive new Support, or not: You ſee 
ho ſoon a Perſon may be emaciated by 
Sickneſs or Diſeaſe, and worn to a very Ske- 
Teton. And either the ſolid Parts of the Bo- 
dy thus fly off by inſenſible Perſpiration, or 
they muſt bear a leſs Proportion to the Fluids 
than is commonly ſuppoſed: For in ſuch 
Caſes, the brawny, muſcular, and firmeſt 
Part of the Fleſh diſappears. 
M. Methinks I perceive from this, how 
the Body might be ſupported without Food, 
P. The Author of Nature, Matho, can 
eaſily ſuſpend the Courſe of Nature, which 
he inſtituted arbitrarily, without receiving 
Laws from the Materials he wrought with. 
An immortal Body is no more a Paradox, 
than an immortal Soul, — | 
MM. But you made a wide Step, from the 
firſt throwing in of the nutritive Subſtance, 
to its being at laſt thrown off in this Man- 
ner: Tell me ſomething of the intermediate 
Changes and Motions. What becomes of it 
after it is thrown into the Stomach ? 


P. Be 
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P. Being bruiſed with the Teeth, and The aun 


Conference. 


mixed with the Saliua, it paſſes to the 8 


mach, where it is digeſted. | 
M. How is Digeſtion performed ? 


P. The groſſer Parts of the Food are Rill 


made 3 by the conſtant Attrition, or 


Rubbing of the Sides of the Stomach upon 


them; till by this Action, by the natural 
Heat, and fermenting Juices, they are con- 
cocted and brought into a new Form, fitter 
for moving through the narrow Meatus 85 


which they muſt paſs, in order to be con- 


veyed to the Blood. 

M. How is it known that the Stomach 
hath ſuch a conſtant Motion as this ? 

P. Such a Motion is neceſſary in the Sto- 
mach on another Account; namely, for 
thruſting out the Aliment, ſo digeſted, into 


the Iuteſtines: And Nature attains more 


Ends than one, by the fame Means. Grani- 


vorous Birds, being without Teeth, for Com- 
minution of the Grain, ſwallow little rough 
Stones, and Gravel, to aſſiſt this Grinding 
or Attrition: It is this Action (they ſay) 
which occaſions the Pain we feel in Hun- 
ger; and ſome have computed the Force of 
the Stomach in this Action to be incredibly 
great. 
M. By what Means is this conſtant Acti- 
on of the Stomach continued? _ 
P. I might tell you of the Elafticity of 
is Fibres ; or their alternate relaxing and re- 
| ſtoring 
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WW * n ſtoring . themſelves; but it is the ſhorter 
| Way, o own I do not know. 
N. And as inſtructive too, I think, as to 
tell me that the Action of the Stomach ö 
owing to the Action of its Fibres —— What 
becomes of the digeſted Aliment, when i it 
thrown out into the Inteſtines ? 
P. It is thrown out gradually: The fe. 
culent and excrementitious Parts are 
| truded, by another conſtant Motion, along the, 
{ various and mazy Folds of the Guts, to be 
I! dẽãdit laſt quite thrown off; and by this 'AQtion, 
the finer and nutritious Subſtance is forced 
into certain ſmall Veins (called /a&eal Vein 
appointed for receiving it. But here again, 
Matho, we are in Danger of becoming too 
minute and particular ; which i is neither your 
Buſineſs nor mine. 
M. I ſhall have done immediately; ; only 
tell me what Sort of a Motion this of the 
Guts is? 

P. You have obſerved an Earth-we 
when it creeps on the Ground? 

M. Often. 

P. It ftretches itſelf in Length, and be- 
comes ſmall, by extending its /ongitudind 
Fibres ; and then contracts itſelf, and be- 
comes groſſer, by dilating its annular Fibre: 
Such a Motion is that of the Inteſtines, only 


it is equable and conſtant, fo as to become 8 
wave · like, or undulatory. You may perceive . 
it in ſome tranſparent Animals, by the SY _ 


3 


| 


all the nutritive Subſtance, or Ch 
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of the Microſcope: And certainly nothing T 


can be more adapted, both for carrying the yrs 


Faces gradually forward, and forcing the 
Chyle (as it is called) or alimentary Subſtance, 
to aſcend in the lacteal Veſſels. 

M. It is, indeed, wonderful, and kind, 
that a Motion, on which our Life ſo nearly 
depends, ſhould be conſtant. But why ſhould 
the Inteſtines fold and turn fo 8 rather 
than go on in a ſtraight Courſe? 

P. They are about ſix Times as long as 
the whole Body; that is, about ſix and thir- 
y Foot in a Man; and artfully folded up 
in a ſmall Space, for this very * that 

might 
in ſome Place or other be taken up into theſe 
lacteal Veins, which are every where placed 
to receive it in paſſing. | 

M. This is a notable Contrivance For 
| conceive theſe lacteal Veins could not have 
been large enough to take it up all at once, 
or in one Place, without taking up ſome of 
the Fæces along with it; which muſt have 
obſtructed the End of their Separation. 

P. So ſlender are theſe int Lacteals, that 
they do not exceed the Capacity of capillary 
Arteries. 

M. What heir of the Chyle after this? 
or whither is it conveyed ? 

P. It is conveyed by thoſe numerous Veins 
into one common Receptacle, and thence a- 
ſends by one Paſſage to the It ſubclavian 

Vo I. I. Aa Vein, 
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cee Vein, (as it is called) as a leſſer Stream falls 
waa into a larger: And afterwards it is carried 
with the circulating Blood, to all Parts of 
the Body. wo {Elie | 
M. 1 have ſeen. the Circulation of the 
Blood, Philon, in the finny Tail of a little 
Tad. Pole; and certainly it is a Motion full 
of miraculous Power! So many Streams of 
Liquor conſtantly running in a Space not ſo 
large as a Pin-Head! What you ſaid was very 
Juſt ; The Microſcope is like an Enchantment! 
From what you ſay of the Chyle's aſcending: 
to the left Subclavian Vein, I would aſk il © 
how a Liquor can flow upward : But pray 
| ſhew me firſt, in what Manner this Circu- 
1 lation is performed; for though I beheld 
5 this Wonder with my Eyes, I ſaw it but in f 
one Point. ; g 
P. To give you ſome imperfect Idea of 
it you muſt know, that the Blood is carried Ml * 
from the Heart by Arteries, and returns to 1 
it by Veins. The Arteries proceed from 6 
one great Trunk, called the Horta, iſſuing 5 
from the left Ventricle of the Heart. This 
is divided and ſubdivided into. innumerable B 
Branches, and capillary Extremities, which 1 
terminate in all Parts of the Body, external IM - 
and internal, wherever it is neceſſary that 
Blood ſhould be conveyed, or the Parts te- B 
cruited. The Yerns begin where the capil- 
lary Arteries end; that is, over all the Parts 
of the Body ; and returning, unite _ in 
| | rger 
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larger Channels, till at laſt they all meet and 


form the Vena Cava, which opens into- he SS 


right Auricle of the Heart. 

M. Thus far I have a general Notion. 

P. 'The Heart, from the firſt Moment 
of Life, to our laſt expiring, is in a con- 
ſtant alternate Motion, of the Conſtriction 
and Dilatation of its Cavities, which are call- 
ed its Sy/tole and Diaſtole. 

M. I need not aſk you how this alternate 
Action is continued for eighty or ninety 
Years? I know what Anſwwer you would 
give me. —— 

P. At every Conſtriction of the left Ven- 
tricle of the Heart, the Blood is expelled 
with great Velocity into the Aorta, which 
you may inſtantly perceive in ſeveral Parts of 
the Body by the Pulſe, of which there may 
be about fourſcore in a Minute. And thus 
the alimentary Parts of the Food are carried 
by innumerable Streams to all the Parts of 
the Body, to recruit the Waſtes occaſioned 
by Perſpiration. 

M. I conceive it olainly. 

P. Having diſcharged this Office, the 
Blood returns again to the Heart, and is diſ- 

charged into its right Auricle, while that 1 19 
in its D:aftole, or Dilatation. 

M. But I want to know how the 
Blood flows upward in the aſcending Veins. 
Water is raiſed up to the Atmoſphere in the 

Aa 2 Fi orm 


The gn Form of N hich cannot be the: Cafe 


. op here. | | 
P. This I enn tell you. Many are the 


Efforts that have been made, to find out a me- 
chanical Power for this Purpoſe; and if they 
have ſucceeded, ſo much the better. Only thus 
much is certain, wherever a Liquor runs up- 
ward, there are Halves diſpoſed in proper 
Places, opening in the Direction of the flow. 
ing Current; but which muſt ſhut if the 
Liquor ſhould move backward. | 

M. All this is aſtoniſhing ! Here is not 
one, but numberleſs Circulations, conſpiring 
to form one great Circulation | 

P. Confider this Figure a little. ——lt i 
the Syſtem of the Arteries in the human Bo- 
dy; or of as many of the principal Branches 
of them as can be expreſſed without Con- 
fuſion. 

M. I ſee ſome riſing to the Head, Neck, 
and Shoulders, and extending to the Arm 
and Hands ; and others ſpreading over the 
Body, and running down to the Thighs, 
Legs, and Feet: They appear vaſtly nume- 
rous. 

P. And yet the ten thouſandth Part of 
them is not, and cannot be repreſented. W .. 
Their Capillary Extremities cannot be ſeen 
in other Circumſtances, than you perceived be 
thoſe in the Fin of the little Animal. qi 


M. i ar 
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M. It muſt certainly be fo, if 4 ter- The ſixth 


minate as numerous in every little Point, s —— 


thoſe I beheld there. 

P. There is by far more Difference be- 
tween the greateſt and the leaſt, than be- 
tween the largeſt navigable River and the 
ſmalleſt R://,——Here is ſuch another Figure, 
exprefling the general Poſition of the larger 
Veins. 

M. I obſerve in this almoſt the ſame Or- 
der and Diſpoſition as in the former; ſo that 
one could not know which were which, 
unleſs better informed of theſe Things, than 
from mere verbal Deſcriptions. - 

P. If then the Body were tranſparent, or 
the Senſe acute enough to perceive all thoſe 
innumerable Streams conſtantly flowing, from 
all Parts, and to all Parts; what Sort of a 
Sight do you think, or what various Mo- 
tions ſhould we behold ! © 

M. The very Thought fills the Soul with 
Surprize! The Body itſelf would then ap- 
pear a Syſtem of ever- flowing Currents, more 
various and wonderful than thoſe in the 
largeſt Kingdom upon Earth. 

P. All this Motion is as real, as if we 
conſtantly beheld it with our Eyes. 

M. I have often thought, Philon, fince I 
began to conſider theſe Things, what ridi- 
culous and affected Creatures the Poets are, 
who wiſh for a hundred Mouths, and a hun- 
dred Tongues, to help them to deſcribe ſome 
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paultry Fiction of their own Brain: It is only 
in ſuch Caſes as theſe, where one could rea- 
ſonably wiſh, that one's Thought and Ad- 
miration were a thouſand Times doubled, to 
be able to purſue every Wonder, and think 


worthily of the Power and Wiſdom mani- 


feſted in any of the Works of Nature. 

H. The Occaſion would be more juſtifi- 
able, I confeſs. But we muſt leave this 
Subject, without conſidering the remaining 
Part of the Circulation; for we have only 
yet ſpoke of one half of it. 

M. Pray what other Half remains? 

P. The Syſtole of the right Auricle ex- 
pells the Blood into the right Ventricle; and 
the Conſtriction of that Cavity thruſts it in- 
to the Pulmonary Artery ; on the Lungs it 
is ſpread innumerable Ways, and returns by 
the Vena Pulmonalis into the left Auricle, 


by the Syſtole of which it is forced into the | 


left Ventricle, - whence it is again ejected into 
the Aorta, as at firſt, 

M. What is the Uſe of this ſhorter Ex- 
curſion of the Blood from the Heart to the 
Lungs? 

P. Though all allow it neceſſary, the Uſe 
is diſputed; it ſerves probably more Ends 
than one. The Blood was to be impreg- 
nated with freſh Air, which, by the great 
Preſſure on the Lungs in Reſpiration, ſeems 


to be forced into it. — The Reſpiration it- 


{elf every Body knows to be another grea!, 
h ; neceſſary, 


r „ 
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necefſary, and conſtant Motion in the Body, 


on which our Life no leſs depends, than on 


any of the other Motions we have mentioned, 
M. The Conſideration how Life is pre- 
ſerved, and how many different Conditions 
are neceſſary, is full of Awe and Wonder! 
[ perceive the Truth of your Obſervation ; 
that / our Life depended only. on one Sort of 
Motion, we ſhould ſoon hoſe all Senſe of our 
being dependent Creatures. But 


LXXIX. Pray in the next Place com- 
municate to me ſomething concerning /þorr- 
taneous Motion. e 

P. I muſt firſt acquaint you then, that 
thoſe Motions we have juſt now been ſpeak- 
ing of, where the Deity is the /o Mover, 
and which. are ſo artful and regular, may be 
called mechanical, to diſtinguiſh them from 
ſpontaneous Motions, which are performed 
by Men, and other inferior Animals. 

M. ] perceive the Ule of the Diſtinction. 
You call this Sort of Motion mechanical, not 
as if it were the effect of mere Matter, with- 
out an immaterial Mover (which is the com- 
mon Acceptation of the Word) but to 
mark the Juſtneſs and Regularity of it. 

P. For that Reaſon only. — Now, I 
aſk you, ſince Matter cannot Change its 
State, nor move itſelf ; what are we to think 
of ſpontaneous Motion, or concerning the 


Movers that excite it ? | 
Aa 4 M. This 
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M. This ſeems to me another eaſy Con- 


[ ſequence from the Inactivity of Matter: For 


if mechanical Motion be above the Power 
of Matter, ſpontaneous Motion, which riſes 
above the Laws of Mechaniſm, is a Degree 
higher above the Power and Genius of Mat- 
ter, and ſhews plainly that there is in every 
individual Animal, or ſpontaneous Creature, 
an immaterial * „ which is called the 
living Soul, by which theſe Motions are per- 
formed. 
P. You have touched upon a fundamen- 
tal Conſideration, which will help to clear 
up this difficult Affair by Degrees: For in 
the Motions we have hitherto taken Notice 
of, the Deity hath reſerved both the Power, 
and the Direction of the Motion entirely to 
himſelf ; or rather (to ſpeak more truly) there 
was no other Being which could be the Cauſe 
of this Motion : Therefore the Laws of me- 
chanical Motion are conſtant, and the Effects 
of it infinitely fine and regular. But as the 
Scale of Being was to riſe, ſpontaneous Mo- 
tion (produced by living Beings) was indeed 
neceſſarily,to be leſs regular, and to produce 
leſs wonderful Effects: And yet, ſo far as 
it receded from the ſtated Laws of Me- 
chaniſm and Regularity, ſo much the more 
doth it ſhew to us a different Cauſe of Mo- 
tion, not only from dead Matter (which 1s 
no Cauſe) but from the Deity himſelf, And 
thoſe Creatures which are leaſt perfect own 
mucn 
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much the more of Regularity in their Works, The (The Gxth | 
as there is more of the Deicy in theſe Pro- AJ 


ductions, than in thoſe of ſuperior Animals. 
II. Inſtances of this you ſhewed me at 
our laſt Meeting; and now I ſee that /þon- 
taneous Motions are ſo far diſtinguiſhed from 
mechanical (i. e. thoſe produced by the Dei- 
ty) as they are more wild and irregular : 
Or the Power of the ſpontaneous Mover is 
not conducted by equal Knowledge. 

P. You are right; this Want of Know- 
ledge is a wonderful Ingredient in our ſpon- 
taneous Motions ; ſo far, I mean, as they 
are produced by us. The Deity hath grant- 
ed Animals a Degree (a ſmall Degree) of 
Power ; but hath reſerved the Knowledge of 
the Method entirely to himſelf. When we 
excite Motion in any Part of our Body, we 
act as blindly as the brute Creature. We 
attain at length a Habit of moving one Part, 
rather than another, according to our Plea- 
ſure ; but know nothing of the ſecret Means 
by which this is effected. The greateſt Phi- 
loſopher on Earth is, in this reſpect, on a 
Level with the inferior Animals. 

M. I never reflected upon this before ; 
and yet the Truth of it muſt be per- 
ceived, as ſoon as attended to. We per- 
form theſe Motions before we know any 
Thing ; and the Brute performs them as 
well as we. And when we come to know 
more, that does not teach us to perform them 

better, 
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The 6xth better. All is indeed a Habit, we cannot 
wa tell. how, acquired: For the Brutes ſeem 
to be ſooner Maſters of it than Man. 
P. You reaſon: juſtly; and we may like- 
wiſe be farther convinced that our own Know- 
ledge has no Share in the Production of 
ſpontaneous Motion, in that when learned 
men have applied themſelves with all their 
Induſtry, to diſcover in what Manner it was 
performed, how the Command of the Will 
is ſo juſtly executed, or by what Means the 
Action comes to be communicated to the 
immediate Inſtruments of Motion, they 
have been able to do little more than gueſs 
ingeniouſly, and often in Contradiction to 
each other. in 21,47 7 Ol 
M. This is really wonderful, and ſhews 
us, I think, that Spontaneity and Knowledge 
are very diſtinct Principles. 
P. You cannot make a juſter Obſervation; 
and the longer you dwell upon this Sub- 
jet, you will find it the more confirmed. 
The brute Species, as you obſerved, are 
ſooner perfect in ſpontaneous Motion than 
Man: And certainly we may allow, without 
Danger of going too far, 'that they are not 
quite ſo knowing. Now from theſe bro- 
ken Hints, you will at length be able to 
obſerve, That by far the greateſt Part, even 
of ſpontaneous Motion, is produced mechani- 
cally; and that the Imperfection we found 


before in ſpontaneous Motion is not in the me- 
chanical 
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chanical Part of it, but only conſiſts in this, The aa 


that our Spontaneity is not directed by equal .. 


Knowledge. When I move my Hand, the 
Muſcles (as they are called) which produce 
the mechanical Part of this Motion, act as 
regularly as the Muſcle of the Heart, in its 
Syſtole and Diaſtole, where I have no Par- 
ticipation : Yet I cannot produce any ſuch 
artful Effect, as the Bee, the Spider, or the 
Silk-worm. 9 880 

M. That Part of the Motion muſt be me- 
chanical, with reſpect to us, ſince it is 
not performed by our Knowledge and Di- 
rection. | 

P. Nay, nor by our Power neither ; for 
as we do not underſtand the Contrivance, fo 
we do not afford the Means ; and a ſmall 
Diſorder of the Mechaniſm, we find hinders 
the Production of the Motion. So that 
when I move my Hand, I as little ſupply the 
motive Power, as I do the Motion of my 
Heart; and that is, as little as I do to the 
Vegetation of a Plant. 

M. This Subje& becomes more wonderful 
at every Step! Here I ſee again, what we ob- 
ſerved before, when ſpeaking of Matter, that 
the Deity occurs to us in every Thing, and 
his Power is the Spring of every Effect. It 
i above Expreſſion ſtrange, to find it at the 
Foundation in our ſpontaneous Motions. 

P. It muſt be fo in true Philoſophy, Ma- 
%; if it appeared otherwiſe, I ſhould ſuſ- 
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pect you had reaſoned wrong. And yet, 
notwithſtanding this, it is certain that the 


ſpontaneous, or living Being, both begins, 


and ſtops the mechanical Motion, and de- 
termines it all Manner of Ways, at its Plea- 
ſure. This we are intimately conſcious of, 
and know we are endued with ſuch Com- 
mand. When we diſcourſe together (to paſs 
by other Inſtances) the ſfontaneous Principle 
commands the Motions of the Organs of 
Speech, in the Articulation of eyery Syllable: 


So that the Words formed by this Motion 


and the internal Thoughts . of the, Mind 
correſpond, as if the Whole were performed 
by the ſame Agent and Power. We can 
ſcarce conceive a more eaſy and abſolute 
Command, than the ſpontaneous Being hath 
over the Motion of the Body in this Caſe. 
M. Indeed the Command is ſo eaſy, that 
the greateſt Part of Mankind, I perſuade 
myſelf, fancy the whole Action to proceed 
from the fame Cauſe: So eaſy, that the 
ſpontaneous Being impoſes on itſelf ! And is 
at the fame Time quite ignorant how the 
Motion is performed! This is wonderful 
Nor is it leſs wonderful that the Deity ſhould 
ſubmit his Power, to co-operate: with the 
—— Principle in every living Crea- 
ture : ; 
P. You ſee his Condeſcenſion in the For- 
mation of the Body of every the minuteſt 
Inſet; and in the folicitous Proviſion an 
| MAKES 
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makes for the moſt contemptible Reptile. T The Gyth 


But theſe Thoughts would carry us a great N 
Way. He co-operates with all the Actions 
of Men: .The- eſtabliſhed Courſe of Nature 
muſt otherwiſe be inceflantly ſuſpended ; 
and yet the "Obhquity and Error proceeds 
from our Thought. and Intention 'only. _ 
M. I perceive there could be no ſettled 
Courſe of Nature, without this Co- operation. 
Si, quoties peccant bmi nes, * ee 
mittat, . 
is applicable here : And the N would 


not be leſs criminal, though the Courſe of 


Nature were conſtantly. — or ſſpend- 
ed, to prevent the Effect. 

P. This is a Caſe: then, where both the 
Wiſdom and the Goodneſs of the Creator is 
conſpicuous; and yet his Juſtice, as our 
Law-Grver, hath full Power to puniſh. — 
As to the ready Command which the on- 
taneous Being hath over the Motions of the 
Body, without knowing how theſe Motions 
are performed, it is certainly wonderful : 
But we may eaſily be ſatisfied that the Thing 
isſo, form a Caſe in ſome Meaſure parallel. 
A Man by the help of Machinery, or 
Engines, performs far greater Things than 
he could otherwiſe do; and if we ſuppoſe 
him ignorant of the Contrivance or Art, 
whereby the Machine is made to per- 
form the Effect, but had only learn'd to 
move a Handle, or certain Part, by HOT 

| the 
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Sen the Whole was ſet a. going, neither the i, 
-HAv Power nor the Knowledge of producing the 
Effect belonged to him: And yet it could 
not be denied but that the Man, by ſpon- 
taneouſly moving this Handle, or holding 
it ſtill, had the Command over the whole 
Mechaniſm, and over the Effect it produces. 
Juſt fo, the Hiuing Being, though ignorant of 
the Contrivance and Mechaniſm by which 
ſpontaneous Motion is performed, both be- 
gins and ſtops it, and has a free Command 
over it. «M's 

M. This I perfectly comprehend. A Man 
who knew nothing of Muſick, might for all 
that play a Tune, or half a Dozen of Tunes 
mechanically, on an Inſtrument ſo contrived, 
merely by turning a Handle, Which ſhews 
that a ſpontaneous Being may have the full 
Power of exciting, continuing, repeating, ot 
ſtopping a mechanical Motion, which it does 
not underſtand. Here the mechanical and 
ſpontaneous Powers are quite different, and WM . 
the Effect depends on both Powers acting in. 
jointly : For in this Inſtance, the Tune could Wl B. 
not be played, if either the Man did not Wl ot 
move the Handle, or if the Mechaniſm hap- of 
pened to be diſordered, ot] 
P. It is very rightly obſerved. Now, as t 

there are two ſeparate and diſtinct Principles 

here, concurring to the Production of ſpon- 
taneous Motion; fince Matter is devoid of all HI 
Power, we ſee plainly that both muſt be ” bet 

| materia 
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material, and alſo that the Power and Know- The gn 
ledge of the ane is infinitely mall in T 
of that of the other, |'' | 

M. The Conſequences of both are very clear. 
This Conſideration of two ſeparate and diſtinct 
Powers pleaſes me extremely, and agrees to 
Appearances, as it aſcribes the different Parts of 
ſpontaneous Motion to proper Cauſes. The 
Soul could not produce the mechanical Parts 
of ſpontaneous Motion, and know nothing 
of the Contrivance by which itſelf wrought: 
Nor could the Deity produce the ſpontaneous 
Part, and be impeded by a Defect in the 
Mechaniſm; nor could he feel the Pain and 
Impotence which the Soul ſuffers under ſuch 
an Impediment. Whence is diſcovered the 
extreme Difference betwixt the two motive 
Powers. If we admit but of Matter, and 
one Mover only; the Motions of Animals are 
quite unaccountable. 

P. And therefore (as you bel in the 
Beginning) the Argument concludes for an 
immaterial Principle in every living Thing, 
Brutes as well as Men: Though there are 
other Arguments, not applicable to the Souls 
of Brutes, which ſhew ſeparately, and upon 
other Accounts, the e e of the ra- 
tional Soul. 1.21 


LXXX. M. Since both _ immaterial, 
ſhould be glad to underſtand the Difference 


between the Brute and human Soul ? _ 
SHS 
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The xth P. This is a Point, Matbo, the Diſcuſſion Wl 

wy —d Whereof, as I obferved to you before, is ex. t 
tremely difficult; for though the Anſwer to Wl | 
your Queſtion might be given in few Words, * 
yet Opinions entirely contrary to each other, 
and equally abſurd, have ſet Men on perplex. WW 
ing, inſtead of unravelling the Subject. Some WM ar 
Philoſophers will not allow the Brutes to 
have ſo much as a ſpontaneous or living Prin. Pe 
ciple in them; and others will needs raiſe WW 4 
them to the Dignity of rational Beings. \ Ii 

M. Theſe are in truth very contrary Opi- 
nions; but ſo far I think appears already an. 
from what has been ſaid before, that Spon- Pa 
taneity and Knowledge (or Reaſon, as I take 
it) are very different Things. 

P. As different as moſt Things you can 
name. Few Creatures are defective in Spon- 
taneity, after we paſs thoſe, which, like 
Plants, are rooted to ſome Place: But Res- 
ſon is a Thing of a ſuperior Nature. In Man 
himſelf the latter of theſe Principles is not 
near ſo extenſive as the former. But to come 
to the Point itſelf, we might leave both the 
contending Parties to fight it out, were it 
not for the Conſequences which are appli 
to the human Soul. We have juſt now {cen 
how groundleſs their Opinion is, who deny 
Brutes to have an immaterial Principk : 
And if we would examine Appearances fair- 
ly, we could not find juſtifiable Argument 
to conclude them rational Beings. It i 

Jo plain 
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Power (whatever it be) Reaſon, the Contro- 
verſy would be at an end. 24 | 
M. This makes ſhort Work ; and ſure I 
am that Man would be reckoned irrational, 
and unfit for the Converſation of his Species, 
who had not more Reaſon. than the moſt 
perfect Brutes ; than the Dog, the Ape, or the 
Monkey, which you reckoned to come near- 
eſt to the Confines of Reaſon. C 
P. The Obſervation is extremely juſt ; 
and from thence'it muſt appear an affected 
Partiality to ſuppoſe, that the ſame Talents 
ſhould make a Man brutz/h, and a Brute ra- 
tonal, It is even contradictory to itſelf ; for 
while it would bring down Man to the level 
of Brutes, it ſuppoſes that more is ex 
from him as a rational Being: And why 
ſhould more be expected from him as a ra- 
tonal Being, but on the Suppoſition that 
Brutes are without Reaſon? | 
M. This is a plain Inconſiſtency. | 
P. However, that we may ſearch into the 
Foundation of their Miſtake, pleaſe to ob- 
ſerve with me, that Reaſon is a /elf-:mprov- 
ng Power or Faculty of the Soul, by which 
Man is capable of great Advancement: And 
when he neglects to improve his Nature, he 
becomes indeed brutiſh with reſpe& to the 
reſt of his Species. But ſtill this ſhews the 
Dięnity of Reaſon above the Endowments 
Vor. I, | B b ef 


plain the human Soul has a ſuperior Power The 6h 
to that of Brutes; and if we ſhould call that GRID 


250 MATHO: or, The 
The kxtb of Brutes, which, rightly cultivated, fo emi- 
WY nently advances the human Nature; and it 
| is but poor Sophiſtry to run the Compariſon 

in this ſtudied Inequality. It is faid, Man 
differs more from Man, than Man from Beaff, 
Let it be ſo; let the Obſervation be as juſt as 
they pleaſe : The more true it is, the more 
it makes againſt themſelves; for it allows that 
Reaſon improved is doubly elevated above 
the brute Nature, 425 | 
M. This ſeems very plain; and the only 
fair Method in this Caſe would: be, I think, 
to ſet the moſt perfect of the brute Species, 
in Compariſon with the moſt perfect of the 
human ; which would ſhew the Difference 
of the ſpecifick Faculties in a true Light. 
P. That would be to give up the Queſtion 
at once. We can hardly imagine the Height 
to which human Reaſon has arrived in ſome 
Men; in a Socrates, a Plato, an Archimedes, 
a Newton. et? ro 35d pe 1 
M. Pray let me interrupt you, to alk, 
Who this laſt Man was ? I have often heard 
him named, but never without Admiration. 
P. He was the Glory, Matho, not only 
of his Nation, and of the Age he lived in, 
but the Ornament of the Species itſelf ; whoſe 
wonderful Diſcoveries have advanced true 
Philoſophy more, and taught us better to 
admire the Power and Wiſdom of the Cre- 
ator in the Works of Nature, than thoſe of 
all the Philoſophers that went before him, 


or, 
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or, Tm afraid; will come after him. But The an 


for me to enter more particularly on his 
Character, would be doing myſelf Honour, 
but that incomparable Perſon none. To 
return, if we confider on the one Side the 
amazing Improvements the rational Nature 
is capable of; and on the other, that the Na- 
ture of the moſt perfect Species of Brutes is 
ſtrictly confined to a certain Limit, beyond 
which no Art or Induſtry of Man can raiſe 
them; it ſeems to point out to us; that the 
ſpecifick Perfections differ not only in Degree, 
or more and leſs of the ſame Faculty, but in 
Kind; or that they are Powers of different 
Sorts. | 
M. It is ſtrange enough; that all of the 
lame Species of Brutes ſhould keep ſo con- 
ſtantly to the ſame Train of Action; or if 
they be rational, that they diſcover no new 
Improvements, nor riſe ſome of them above 
others, as we ſee it is among Men: And it 
is but a bad Sign, that they can neither im- 
prove by their own Induſtry, nor by the Af- 
ſiſtance of Mankind. 3 | 
P. In the next Place let me obſerve to 
you, That Man may not only not improve 
his Reaſon, but pervert this improved Facul- 
ty to vicious Purpoſes ; and then he becomes 
a more terrible Monſter, indeed; than any in 
the Deſerts of Africa: And that this Dege- 
neracy is not obſervable among Brutes ſhews 
B b 2 only 


= 


372 MATHO: or, The 
The fixth only a Nature nearer to mechanical, and 
more confined. 5 


NM. I ſee the Force of the Conſequence; 
the leſs Power a Creature has to act, the 
more uniform and regular its Actions muſt 
be. ä | 

P. Yet this affords thoſe, who willingly 

miſtake, a large Field to decry the rational 

Nature, and exalt the Brutes as the more 
rfect Beings. It is a true Obſervation, 

That the Corruption of the beſt Things becomes 

the moſt hurtful : But it can be no good Ar- 

ument. to infer from this, that therefore 
the beſt Things are the worſt; fince the 

Truth of the Obſervation depends on their 

being naturally preferable. Freedom, or a 

Power of Self-determination, is a high Pri- 

vilege, without which there could be no 

Virtue in the beſt Actions, nor Improve- 

ment of our Nature in any Reſpect. 

M. It is ſo; for if I am compelled to do 
a laudable Action, I juſtly loſe the Merit of 
it, as it proceeds not from a right Diſpoſition 
of Mind. And if a Creature hath but one 
Way of acting, the Action can neither be 
reckoned virtuous nor vicious. 

P. That is what I was ſaying: There 
can be no Merit in Brutes not degenerating, 
or in their ſteadily purſuing one Train of 
Action, from which it was not in their Power 
to deviate. 


— — — a 


M. And 
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N. And fo on the contrary, when a Brute The n 


Conference. 


Creature does a hurtful Action, it is not rec 


koned criminal or guilty; though a Man for 
the ſame Action would be puniſhed, perhaps 
with the Loſs of Life. | | 

P. It is juſtly obſerved : In ſuch Caſes the 
common Senſe of Mankind conſtrues them 
not to be rational, but merely ſenſitive Crea- 
tures. And it is remarkable here, that a 
Madman is not reckoned accountable for his 
Actions, on this very Account; namely, be- 
cauſe he is without the Uſe of Reaſon. Which 
ſeems to be a plain Confeſſion, that Brutes 
are not rational or moral Agents: For if an 
accidental or temporal Incapacity deprives 
a Being of that Denomination, a conſtant 
= natural Incapacity ought much more to 

0 ſo.— 

M. You infer, therefore, the Superiority 
of the human above the brute Nature, as 
well from the Corruption, as from the Im- 
provableneſs of it ? | 

P. Doth it not appear ſo to you? 

M. I ownlI am fatisfied that this Equality 
among Brutes, and their - not degenerating, 
is not owing. to a right Uſe, but an utter 
Want of Power in the brute Soul. 

P. We ought then to blame the Man, 
who might have made a better Uſe of his 
Reaſon, and not find. Fault with the Power 
which he abuſes : Whereas we juſtify the 
Man, by laying the Blame upon the Power; 

Bb 3 that 


374 MATH O: or, The 
Fe 6=h that is, in reality, upon the Deity who be. 
oy ſtowediit. In ſhort, there is a Complication 

of falſe Reaſoning in this Caſe ; We ſuppoſe, 

and admit, that the neceflary Nature in 

Brutes is a moral Perfection in haben, then 

we condemn the moral Corruption and De- 

generacy of Man, as a phyſical Imperfection 
in his Nature . onde : And from 

this double Fallacy, we exalt the brute Na- 


ture, to the Diſparagement of Reaſon. 


LXXXI. M. I was pretty well con. 
vinced in my own Mind n that Brutes 
are not rational Creatures, and am farther 
confirmed in my Opinion from theſe two 
Conſiderations you have pointed out, vis. 
That their Natures cannot be improved to any 
rational Purpoſe, and that they are not liable 
to the Degeneracy of Mankind: But what 
ſhall we ſay to many particular Inſtances 
which are really ſurprizing, and are brought 
to ſhew that they reaſon in ſome Caſes ? 

P. Thoſe very Inſtances, Maths, render 
that Side of the Queſtion extremely i impro- 
bable. Why elſe ſhould they argue from a 
few, ill-atteſted Particulars, which do not 
hold when put to the Trial ? The Appear- 
ances from which we might with Certainty 
conclude, that brute Beaſts are rational, 
ſhould be univerſal, and liable to no Excep- 
tion. If Brutes reaſoned in ſome Caſes, what 


ſhould hinder them from Reaſoning in o- 
thers * 
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thers ? And afterall, What is it that makes The fat 
thoſe Inſtances ſurprizing, but becauſe little — 
is expected from them? If they were thought 
rational, the Appearances alledged would be 
looked upon as ſhamefully trifling, and from 
the Purpoſe: Nay, ſo ſilly are they, that 
they would then be brought as Inſtances of 
their Stupidity. 5 

M. I am afraid you will cut off the Ob- 
jections I had to offer, by theſe previous Con- 
ſiderations; the Reaſonableneſs of which 
notwithſtanding I cannot help owning. 
PF. By no Means; Propoſe your Objec- 
tion. i!: 4-2; | | 

M. What do you think of Parrots, Mag- 
fyes, Starlings, and other Birds, which are 
capable of being taught human Language? 

P. You yourſelf muſt certainly perceive, 
that this Inſtance is nothing at all to the 
Purpoſe, The Gold-finch: alſo imitates the 
Lowing of a Bull, or the Neigbing of a 
Horſe, as Pliny obſerves: A Parrot imitates 
the Barking of a Dog, or, indeed, any Noiſe. 
This is mere Imitation of Sound. They 
imitate alſo articulate Sound, but without 
underſtanding the Senſe. When Parrots learn 
to pronounce the Words Whore, or Cuckold, 
they cannot have the very complex Ideas 
which theſe Words excite in us, Children 
themſelves learn Language at firſt in a Man- 
er perfectly mechanical: There is no Con- 
Lexion either natural or rational, between the 


376 MAT HO: or, The 
Erde aach Word and the Thing ſignified. And when 3 
— Bird learns to — 4a 3 Sound, I cannot 
ſee how the Knowledge of the Thing ſigni- 

fied can be communicated to it. 
M. Some Birds learn a Tune very diſtinct- 
ly; which ſhews that they have both Me- 

mory, and an Ear. 180 5 

P. They imitate a Tune pretty diſtinctly 
for ſuch Creatures : But an Ear is a Thing 
merely mechanical, even in Man, and no 
Effect of Reaſon at all. If you hear a Tune 
often ſung or played, ſome Parts of it will 
return upon you afterward, without your | 
Endeavour to recover it; and in Time the a 
Whole of it will return upon you, and ſtick MW | 
with you, in the ſame mechanical Manner. ) 
When this is ſo in us, it cannot be other- l 
ways in them. We endeavour to hit the MW f 
Note purely in this mechanical Way, and t 
not by Memory, or Judgment: And when MW ti 
they endeavour to hit the Note, it cannot 0 

be, I ſuppoſe, in a more perfect Manner. 
M. I begin to ſuſpect, indeed, that a goo! MW C 
Ear is a Thing purely mechanical; and that MW E 
he who has a better Ear, has not always ei- t! 
ther a better Memory, or more judgment 4 
E 
dc 
kai 


than another. 

P. We might here obſerve, Matho, that 
the whole Effect of Muſick upon Man him- 
ſelf is a Thing entirely mechanical, and has 
nothing to do with Reaſon : It is thus that 
ſeveral Sorts of Muſick excite different Fa- M 


ſions 
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fions in us; one Air makes us languiſhing 
and fad, and another briſk and gay. And 
the Learned are of Opinion, that nothing is 
harder to be accounted for, than theſe various 
and violent Effects. What Reaſon can be 
given, why a certain Compoſition of Sound 
ſhould put one Man in a Rage, without af- 
fecting another any Way? Now. no Body 
will deny, that theſe Animals may have any 
mechanical Affection in common with Man; 
for that has no Sort of Affinity with Rea- 
ſon: And yet it would be a wide Step in 
Argument to infer from this, that the fame 
Tune has the ſame Effect upon the Bird that 
learns to imitate the Sound, that it has upon 
you or me; ſince it is poſſible that we may 
be very differently affected by it. In ſhort, 
ſince they imitate indifferently whatever Tune 
they hear, without Preference, I ſcarce think 
they underſtand the Harmony, or Fineneſs 
of the Compoſition. _ E437 | 

M. Since this imitating Faculty has no 
Choice, they do not ſeem to perceive the 


Conference. 


— 


Harmony at all, unleſs we ſhould ſuppoſe 


that they perceive Harmony in the Lowing 


of a Bull, or Barking of a Dog. We ought, 


I think, to reaſon with more Caution and 
Exactneſs in ſuch Caſes, than generally we 
do, But certainly, ſome Creatures are 
taught to perform ſtrange Tricks. | 

P. They are ſo : But the mechanical 


Methods which are taken to teach them 
| ſhew, 
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"The an ab ew, that thay! 2. _ ſenſitive A- ch. 
S nimals, and not with rational Beings. Up- bl 
on a Word, or a Sign, the repeated good or 
bad Treatment is brought in View; and ff th 
thus at laſt the Sign and the Trick become C 


mechanically joined. This is extremely poor 
for a rational Creature! Nor can it be ſaid 


„that this is for want of underſtanding our w 
Language: People that are born both deaf 
and dumb want Language as much as the I pu 
Brutes; and yet act very conſiſtently; and I m 
ſhew a ſurpriſing Ingenuity ! in learning ma- th 
ny Things. 
M. This I did not reflect upon before, ex 
and I believe 1 muſt give up the Cauſe. ou 
Brutes certainly have an Advantage over thoſe ¶ ce 
Perſons who neither hear nor underſtand C 
Language: So that though Language be ex- ch 
tremely proper and helpful to rational Crea- fa 
tures, I ſee it is not that which makes us th 
rational; nor therefore doth the Want of it WW nz 
hinder Brutes from being ſuch. The Imper- WW A 
fection lies deeper. But J have heard of o 
an Ape which played at Cheſs. 1 
P. Theſe are comma place Stories, Ma- in 
Zho ; we ought to proceed as cautiouſly here, I fe 
as we do in experimental Philoſophy. Peo- T 
5 muſt be ſatisfied that the Experiment fo 
olds; they will ſee it tried themſelves, and I cc 
weig h all Circumſtances, before they draw 01 
any Conclaton from it. I could tell you 
many ſuch Stories: But it is Time to leave IF © 


the 
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the Argument when it cialis) into * Thie — 


ble: 3 7 12 „ 


M. I propoſed the. Gry! in nk: only; 3 
though thoſe Stories are ſometimes more than 
Common-place ones, they grow very parti- 
cular, and People are affronted, if you = 
tend to doubt what they have been 1 Eye- 
witneſſes to, or had from good Hands. 

P; Then it is not good Manners to diſ- 
pute the Point; though it would be too 
much Complaiſance to allow that a Story of 
this Kind decides the Queſtion. 

M. What you ſaid at the Beginning ſeems. 
extremely reaſonable. The Appearances 
ought to be univerſal, and liable to no Ex- 
ception, from which we could conclude with 
Certainty, that Brutes are rational. To ſay 
they reaſon at ſome Times, appears equal to 
ſaying, they reaſon not at all. I have often 
thought on hearing thoſe Stories in Compa- 
ny, that the perfecteſt Brutes do a thouſand 
Actions which ſhew they are void of Rea- 
ſon, for one that could be any Way conſtru- 
ed to be the Effect of — So that 
in referring to Appearances, the moſt per- 
fect of them muſt be reckoned a thouſand 
Times more abſurd than rational. This con- 
founds all; for why ſhould their Reaſon 
come and go, by Fits? or not anſwer them 
on all Exigencies alike? 

P. You are certainly in the Right: Rea- 
lon is an univerſal Faculty, and ** 

in 
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The fk in all Caſes where the Difficulty is but equal, 
Eben where it is greater, Reaſon ſugpeſts 
they ſhould at leaſt doubt and delibe- 
rate. And when we obſerve all Species act 
with amazing Juſtneſs and Sagacity, in Caſe 


that concern the Preſervation of the Indivi- 

dual, or the Propagation of the Species ; and 
yet in other eafier Caſes behave with incor- 
rigible Abſurdity; we may fairly conclude 
that they are void of Reaſon, and act from 
another Principle in theſe tuo Caſes, 


LXXXII. M. From what other Princi- 
ple? Or how ſhall we account for the Won- 
ders they ſteadily and conſtantly perform in 
theſe Caſes? For there are no Stories here; 
but every Man may be fatisfied from his own 
Obſervation. 

P. What Creatures are they which per- 
form the greateſt and moſt conſtant Won- 
ders? 

M. Why, the very leaſt Animals do that 
which is moſt ſurprizing. The Bee is 2 
pregnant Inſtance of inimitable Art; no Bo- 
dy needs indulge Fancy here, or tell a ſingu- 
lar Inſtance which happened at ſuch a Time, 
or in ſuch a Place; every Thing is miracu- 
lous. The Spider, the Ant, the Sill-uorn, 
and all thoſe Inſects, which paſs through two 
or three States of Exiſtence, raiſe our Admi- 
ration. _ laft act as if they had a ful 
and comprehenſive View of all the Transfor- 

mations 
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mations they were to undergo, and knew The gan 
> Conference. 
what Creatures were to riſe from the Spoils Cay 


of their Bodies, which they ſo carefully en- 


tomb for that Purpoſe. In their laſt State, 


they repoſite their Eggs for another Circula- 
tion of Animals, as if they underſtood the 
Nature of Plants, and ſaw through the whole 
Proceſs of the future Vegetation. 

P. You owned, when we were ſpeaking 
on this Subject before, that theſe little Ani- 
mals wrought conſiſtently in this myſterious 
Proceſs, without knowing what they did. 


M. The ſame Reaſons ſhew me {till that 


they work blindly, and yet conſiſtently. I 
reſt ſatisfied, that the Bee knows nothing 
of Geometry, though the Cells ſhe builds are 
noble Inſtances of the Knowledge of that 
Nience ; Nor do the Birds of Paſſage keep 
an Almanack, though they rendezvous from 
all Parts of the Country on a certain Day ; 


nor have they any Chart of the Country they 


ae going to, or Compaſs to ſteer their 
Courſe by. Now it is this Paradox, or 


Myſtery (ſhall J call it?) of Working artfully 


vithout Knowledge, which I would have you 
infold,—— 

P. Before we come to that, pray take 
Notice, That thoſe Creatures which perform 
the greateſt Wonders are certainly not en- 
dued with Reaſon. This rightly attended 


to takes off the whole Probability from their 


vide of the Queſtion, who would have the 
I inferior 
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tre and inferior Creatures rational; ſince the Things 4 
wa which require Reaſon and Knowledge moſt I v 
in them are performed by them without ei-. 
ther. For if we are certain that theſe per- p 
form what is moſt difficult, from another al 
Prineiple it would be humorſom and fool- 
Th to contend; that what is leſs difficult could 
not be done without the rational Powers of 

the human Soul. 

M. I perceive, indeed; from whit you 
obſerve, the Weakneſs of that whole Pre. 
tence. The Bee; not to mention her Work, 
ſeems to act more wonderfully in travelling 
out ſome Miles to- the Heath to gather her 
Honey, and returning regularly to her own 
Home again, than the Spaniel does, in caſt- 
ing round the Field to find out the Scent of 

1 the Fowl : And to contend that the Dog e 
n could not do this without reaſoning in his H hat 
| own Mind, while the Inſe& does more, W | 
ſeems really no more than Humour.— But 
ray inform me, on what Tg do theſe MW... 
ittle Creatures act? wh; 
P. Before I can do this you muſt tell Poir 
me, Who teaches or inſtructs the Yung of I next 
larger Animals, the Lamb, the Calf, the 7 
Puppy, Cc. to' ſuck their Dams? This i "i 
a common Inſtance, and without Ambigui- W that 
ty. - They never ſaw an Example of this to 4. 
copy after. Who informed them that 2 W 3 
certain Liquor was proper Food for them? WW... 


; That this Liquor was to be found in the * kdg 
: l 
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dy of their Dams? Or how to apply for it? The fr 
Who inſtructed them in the Art Te I | 
the Principle of which was not known. to 
Philoſophers till late ? Yet they go readily 
about this Work the firſt Thing they do. 

M. Nature inſtructs them in all this. 

P. Very well! Nature inſtructs all theſe 
lefſer Creatures then, of which we were 
ſpeaking, to perform all theſe Miracles of 
Art, which you ſo much admire. 

M. But I don't know, — this does not 
atisfy me. : EG 

P. You have as much Reaſon to be ſatiſ- 
fied with my Anſwer, as I have to be ſatiſ- 
hed with yours. — What do you mean by 
Nature ?— 

M. To deal plainly with you, I do not 
rery well know; but this is the Account 1 
have often heard given, Mun 

P. Does this Account fatisfy you ? | 

M. When I begin to examine it more. 
narrowly, I find it is nothing but a Word, 
which ſhifts off the Conſideration of the 
Point : And the Inſtance is ſo common, we 
never think it worth while to reflect upon it. 

P. Conſider it again, and tell me, Whe- 
ther any Inſtance which is brought to ſhew 
that Brutes reaſon, be more wonderful than 
this very firſt Action of theirs ? | | 

M. It is both more wonderful and better 

atteſted than any Inſtance I haye heard al- 
| kdged, om | e 


P. Come, 
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P. Come, tell me, Who teaches the 
Young of all Animals, without Exception, 
firſt to make Uſe of their Limbs, and move 
their Bodies? As we obſerved before, this is 
a Secret to all the Philoſophers on Earth, 
how ſpontaneous Motion is performed. And 
how can every Brute, every Creature, ſo rea- 
dily perform an Action, the Nature and 
Reaſon of which is ſuch Ne Who 
guides them in this Work? 

M. I faw before, that both Men and 


Brutes are ignorant how ſpontaneous Motion 


is effected, but did not attend to any * 
culty in it. 

B. There is the ſame Difficulty here, 25 
when a little Inſect works blindly, and yet 
conſiſtently: For it can never be ſhewed that 
ſpontaneous Motion is performed by Reaſon, 
nor by Habit either, in the firſt Inſtance. 
Confider how complicated a Machine the 
Body is; the Motion of every Part requires a 
different Touch : And yet not only the Lamb, 
or the Calf, but the little Chick, hardly ex- 
cluded the Shell, touches every Part of the 
Mechaniſm artfully, and without Heſitation. 
To lee a little Bird run nimbly from you, 


with ſome Part of the Shell ſtill Kicking to 


it, is, if you refle& on it ſeriouſly, a more 
aſtoniſhin 1 than if you ſaw a Fer- 
ſon play ſkilfully on a ** the firſt Time 
he had ever ſeen one. | 


M. You 
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Wonder in this. It is fooliſh, I 


be peremptory, that the Actions of Brutes 
are performed by their own Reaſon; when 
we do not know on what Principle ſuch a 


common Action as ſpontaneous Motion is 


at firſt performed by ourſelves. And as to a 
Habit, the firſt Practice in other Creatures 
ſeems equal to the Perſection of a Habit. No 
Body, I believe, thinks there is any Difficul- 
ty in this, that a Lamb newly. yeaned 
ſhould. Ge from the Ground,. and walk a- 
bout its Mother; though it ſees its Dam 
walk; that is all internal and hidden Work 
to it. 

P. Once more, Matho, for. I muſt ply 
you cloſe with Queſtions; tell me who 
zuides the Peachtree to produce a Peach, 
rather than a Pear, or an Apple, or a Cherry, 
or a Gooſe-berry, or any other Kind of Fruit: 15 
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M. You give me a View of the whole (The kth | 


perceiye, o 


For you remember that different Sorts of 


Trees may be grafted on the fame Stock; 

and fo the different Sorts of Fruits have but 
one common Matter to be wrought from: 
And that the Pulp or Fleſh of the Peach, 
the Skin, the nr and even the Stone it- 
ſelt, were but a "ta Weeks before in the 
Form of Sap: And laſtly, Seeds, you know, 
are not like Moulds, to direct the unſteady 
Hand of the Workman, but are them- 
"a originally formed without Mould or 
attern. 
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me Time to recollect a little. 

P. Conſider the Point at your Leilute. — 
M. This ſhews me ſeveral Things at once. 
There can be no Miſtake here. T ee by 
whoſe Art this muſt be done, wherethere is 
no living Creature to affiſt in the Effet. 
The conſtant Direction of the Deity is neceſ 
ſary i in this Caſe; and it is no leſs ne 

in the Formation of all animal Bodies, than 
of Vegetables: And farther, when theſe li 
tle Creatures have no Faculties to conttive, 
nor Knowledge to comprehend the myſten. 
ous Proceſs they are employed in, it is ſtil 
equally neceſſary, and equally plain, that 
they muſt be guided by the ſame Wiſdom, 
which conſtantly directs the Formation of 
their Bodies. The Tranſition is natural and 
eaſy. God is not leſs careful of living Beings, 
than of vegetable Things. I ſee it now! 
This is that remarkable Connexion, which 
you hinted before to be between the vegeta- 
ble and animal Kingdoms, gently guiding 
our Mind in the Continuation of the Scat. 
The Steps are ſoft, indeed, and beautiful in 
this View ! The lower Animals were not im- 
mediately to be abandoned to the Guidance 
of their own Powers. The Tranſition from 
Plants, (mere vegetating Matter) to free and 
ſelf. directed living Beings, had been violent, 


and indeed forced. O! I am charmed wm 
— the 
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the Thought! How: unnatural would. the, 


contrary, Suppoſition appear, to a Mind not 
miſled by Prejudices , How u ell that AS 


ſuch little Inks. ſuch micro copical Ani- 
malcules, could have provided for their own 
Lives; for the Continuation of the Species, 
had not the Wiſdom of the Creator ſupplied 


their Want of Power and Knowledge! This 


is that other Limit you ſpoke of, which 
bounds, ſenſitive Perfection on the one Side, 
as Reaſon does on the other, 

P. This is that Principle of IN STINCT, 
Mate which we talk ſo much about, 
without being aware how real it is, or how 
widely it extends among the Tribes of Ani- 
mals, not excepting Man himſelf. 

M. I was going to obſerve how indul- 
gent and kind the Creator is: For from 
the Inſtance of ſucking an YON: Mo- 
tion I ſee that, were it not for his ſupplying 
the Want of Knowledge by his early Di- 
rection, no Species of Animals, not even 
Man, could get over the firſt Difficulties of 
Life, but muſt inſtantly give up their new 
rotten Breath, under an Inability and Igno- 
rance, what to do to preſerve it. 

P. The Change in Truth, as you ob- 
ſerved juſt now in the other Caſe, would be 
too ſudden and violent, to abandon an Ani- 
mal newly excluded the Womb, which was 
but the Moment before in the Circum- 
ſtances of mere Vegetation and Plant-Ex- 

© 1 i ſtence; 
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Tehad fence; to abandon it, I fay, all at one 
to its own Care and Provifion, with no more 
Experience and Power than it brought from 
* the dark Cell of the Womb with it. 
MM. From this I fee that what we call In- 
ſtinct in Animals is the conſtant and imme- 
diate Direction of them, by the fame Di- 
vine Power and Wifdom, which brings for- 
ward and guides every Plant of the Field, 
to its ſpecifick Perfection. It is this pleaſing 
Conſideration which we conceal from our- 
felves, by aſcribing all theſe Miracles of 
Power and Goodneſs to Nature. 
P. Nature, Maths, is the Deity of the 
Atheiſt, the Knowledge of the Ignorani, 
and the Refuge of a forbful Mind, in which 
all Abſurdities are conſiſtent. Nature, as 
an univerſal” ſurd Cauſe, ſuperſedes farther | 
Enquiry; and as a mere Non-entity, it re- | 
W | quires of us neither Fear nor Reverence. | 
it M. I ſhall be upon my Guard for the fu- 
i ture, to have a conſiſtent Meaning in View, WO | 
when I uſe the Word: But it is a Misfortune , 
that the common Uſe of Language has al- 
moſt conſecrated a Term that miſguides us; 
whereas The Author of Nature is a Manner ( 
of Expreflion, which carries with it Light R 
and Information to the Mind. / 


LXXXIV. P. To return, theſe lower 
Animals are conſtantly guided by this Prin- x 
ciple of Inſtiuct, which never forſakes them: Þ 
This we may conclude from conſidering that 

4 Expe- 


— 
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Experience makes them not more perfect in ang ral 


their Buildings, ManufaFures, Provijions, pd 


£ 


than they were at firſt, 
M. And from this alſo I conceive, that 
many Species of them live but for one Sea- 
fon, do the fame Works but once. 
P. And even in thoſe, Matho, which 
ſurvive for ſeveral Years, we never find 
any Improvement. Not only in the Works 
of the Bee or Spider we” perceive no 
Difference between the Performance of 
the young and the old; but we find the 
ſame Equality of Architecture in the Neſts 
of Birds, whether they have built for the 
frſt Time, or oftener. Which ſhews us 
that Experience is of no Uſe to them, and 
that they ſtill act under the Direction of 
the firſt Principle. — In riſing through the 
Scale of Animals, we may obſerve that they 
begin gradually to act in many Caſes by the 
Direction of Senſe; but wherever that would 
fail to guide them, Inſtinct comes in to their 
Relief. Hence it is that they know their 
Enemies at any Time, though they have 
never ſeen them before; and their natural 
Weapons for Defence, though they never had 
Occaſion to uſe them before. The Females 
through all the Species are as perſecs Mo- 
thers, and as knowing in rearing their young 
for the firſt Time, as ever after. The coward- 
ly then become reſolute, and the ſimple full 
of Stratagem : After ward they fink into their 
natural Stupidity again. Whence this /empo> 
Cc3 rary 
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_ The 6xth rary Courage and Subtlety? This ſhews that 

Conference, 

ns Inftint never forſakes the moſt perfect of 
the brute Species, when the: Point concerns 
Self- Defence, or the - Propagation / of | the 
Kind. It hath been excellently obſerved 
on this Head, that Reaſon is full of Va- 
riety, and therefore is ſtill ſupplanting one 
Contrivance with another. Hence the Di- 
verſity of Arts, Cuſtoms, Manners, and of 
Language itſelf, in different Countries, and 
ſucceſſive Ages. It 1s not ſo among the moſt 
perfect Species of Brutes; they have the 
ſame unvaried Talents, Sagacity, and ſpe- 
cificx Endowments,” in all Countries, and 
through all Ages. This at once ſhews the 
Limitation of their Nature (which we ſpoke 
of before) and that theſe Arts and permanent 
Policies are not of their own deviſing. Take 
any of theſe Animals from the Dam when 
young, and bring it up ſeparately from the 
reſt of its Species; notwithſtanding this, 
you will ſee it grow up as perfect in all the 
Arts and Behaviour of that Species, as if it 
hud been bred among them. On the other 
Hand, imagine that ſome of thoſe Stories 
we have heard related were true; and that 
one of our Species was ſuckled, and brought 
up by the wild Beaſts in the Woods; and 
then conſider whether ſuch a Creature would 
naturally fall into the Manners and . 
viour of Mankind. 

M. It is not to be ſu ok ; Pry a Cres 


ture would be a mute Monſter, agreeing with 
no 
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no Species of Animals in the Creation. 1 . — bl 
am quite ſatisfied of the Force of Improve- w/v 
nent upon human Nature, and that it has no 
Force at all upon the Brutes, which are * 

perfect at one Stroke: Hence I perceive that 

the Faculties by which Men, and inferior 
Animals, become perfect in their ſeveral Spe- 

cies, differ not only in Degree, but in Kind, 

as you obſerved. I could aſk you many 
Queſtions concerning the Origin of Lan- 

guage, which I ſee is not natural to Man- 

kind, though moſt other Creatures have 

ſome natural Cry, which 1 ſuppoſe has been 
peculiar to the Species from the: Beginning of. 1 
the World: But, without interrupting! you, „ 
ſhall obſerve, that J have often knownia Puppy 
grow up in a Family, where it ſaw none ot its 
own Kind, and yet become as perfect in the 
Arts and, Genius of that Species, as if it an 
been educated in the Kennel. 

P. The brute Mind is — ek aces: 
than the human ; the great Spring of Action 
in them is their 'being ſtimulated by ſome 
bodily Appetite: Now that a leſs active Be- i 
ing ſhould ſo readily jump into all the Arts | 
and Manners peculiar to their ſeveral Tribes, 
and be utterly incapable of any other; and 
that Man, with more Activity of Soul, | 
ſhould require ſo much Time to acquire the 
Perfections of his Nature, concludes: ſome- 
thing more than Mankind will allow them- 


ſelyes to reflect uon. 
Cc 4 M. You 
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(Theft M. You have brought: me entirchy/ our 


Wa your Side As this 


| ible to the moſt perfect, 1 
leaſt perſect Animals, it oonvincts me that 


theſe umſtudied Arts, theſe etemporary En- 
dowments,” for which we fo! much admire 


them, are none of their own Acquiſition, as 
Men's Ares, but come from a 1 Oi 


85 „ I-ſeams to me > to cut off the 
Pretenſions of the higheſt and loweſt Species 
to the Power of Reaſoriing. Senſitive Per- 
fection, indeed, riſes by ts Degrees, 
which always brings their Actions nearer an 
Imitation of. ours: Their Senſes aid each 
other in a Manner we car never be Judges 
of. No Man would allow that Colours 
might be diſtinguiſhed by the Touch, if 
ſome Inſtances did not ſhew it poſſihle. From 
this Acuteneſs of Senſe it is, that many Ani- 
mals prognoſticate the Changes of Weather, 
which we cannot foreſce. Aae eee 
the P aſſage | 1 1 
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A great Goren? our Miſtakes about . 
ſeems to be, that when we conſider ſome of 
their Actions, and the Operations uf oui on 
Minds in like Circumſtances, without far- 
ther Examination of their Natures, or taking 
in the whole Tenor of their Actions 


human Mind. 

M. I —— auded ee th 
Caſe: We early contract a Liking to ſome 
particular Animal, or Species, which makes 


us partial in their Favour ;, and then we ſet 


up for rational Brutes all our Llves after, 
without examining tlie Point furt lier. 
P. This is the firſt Notion we naturally 
fall in with, and it rarely comes under ſuch 
a ſevere Review, 4s! moſt of our other early 
Prejudices. But it is Time to leave à Subs 
ject, which you will hear diſcaffet} in every 
Company, EE to __ 8 Ene or 
Inclination. e 0150 X 


capa 1 Tiny eee 16 


tell me, what that Power of the Soul is, in 


which Reaſon * e, and which ay 
Brutes have not? . 

P. We have not Time to-go-t to the * 
tom of that Subject: However, I ſhall tell 
you in general what my Thoughts are about 
it. Brutes have certainly the ſame Power of 
ſpontaneous Motion, as we Men have; and 


ſome of them a more early and abſolute” 


Command in moving | theit Bodies: Moſt 
Species alſo have their Senſes far mote acute” 
than Man, as vras obſerved juſt now. And 
it was but teaſonable that — 1 
Want a An Power of the Soul, ſhould 


TT 
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— have the ſenſitive Nature in greater Perfecti- 
Non. If then they had the ſame Command 
over the Perceptions of the Mind that Man 


bas, they would be, I think, equally rational. 
For if we conſider your Inſtance of à Puppy 
brought up in a Family, without ſeeing any 
of its own Species, it has certainly the ſame 

Perceptions, as the Infant with 
— it lives familiarly : And if it could 
make the ſame Uſe of thy ſame original Ideas, 


or work the ſame Way with them, it would 


improve equally; and at length become as 
perfect a Reaſaner as the Child. 


M. I — Triltty ofa this a5 you 


go along, Fee 

P. Then it could be — 1 n 
with Exactneſs and Preciſion of Argument, 
That the Power of calling back to View, 
and detaining under Conſideration, the paſt 
Perceptions of the Mind, is that alone from 
which all the rational Wenn of the bu- 
man Soul are derived. 
M. Do you think that ſuch a Variety 
of — can d from: ſo fimple a 
Power ? 

M.. This appears to me a b Symptom. 
that the Thing is really ſo. Nature (to f 
in the common Way) that is, the Wiſdom 
of the Deity, is — in the Means, and 


fertile in Effects. By the Help of this Power 
alone, we compare our original Ideas, com- 


pound them, divide them, and abſtract 8 
em; 
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them; forming at firſt with L Difficulty gene- Tbe an 


ral Notions, and from theſe again others ſtil .. 
more abſtract; and, in a word, perform all | 
thoſe. Operations, which belong to Ratioci- 
nation. It is but the ſame Power variouſly” 
exerted, to which: Men have given the Names 

of various Operations. For in ſeeing the 
Agreement or Diſagreement of our Ideas, 

or their ſeveral Relations to each other, af. 

ter they are carefully formed, and clearly 
perceived, we are as neceſſary, or paſſive, f 

a in ſeeing the Agreement or Diverſity of 

two Objects when preſented to the Eye. And 

you may obſerve in all the Arts that Men 

learn, the various Application of the ſame 
Power, begets a great Va riety of A ee 

ances in the Practice. 

M. I begin almoſt to be perſuaded of this; 
when I conſider that the Power only of 
moving the Hand is that by which all me- 
chanical Arts are acquired and practiſed; 
though this Power receives various Turns, 
as the Hand is habituated to different Tools 
or Inſtruments: And if the Hand is any 

way diſabled, the Exerciſe of the Art is loſt. 

P. No Simile hits in all Reſpects, Ma- 
to; but yours is ſo far juſt, that if we ſup- 
pole the Power of calling back paſt Percep- 
tons into the Mind entirely loſt ; though 
the Man ſhould ftill be a precipient —_ 
he could no more reaſon, or reflect on what 


did not immediately ſtrike his Eye, "_ 


paſt Perceptions 


M. Thus far is very 


tio 


. Ihe 1 waſt'o come. into your No 
tion, that this Power is really the Foundation 
; fance if it be taken away; or 
of Reaſoning is at the 
fame Time loſt, or recovered; and in Pro- 
portion as it is diſturbed, our Reaſoning be- , 
comes inconſiſtent; as is often the Caſe: „ 
and Diſorders of the Head. 
2. If then we conſider in the laſt Place M 


of Reaſoning 
reſtored; the F aculty 


4 
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plan.. 

5 Conſider alſo 3 If 
we had not the Power of calling 
Perceptions at Pleaſure; — inſtead 
af that, they were obtruded upon us, or 
t into our View at the Diſcretion of 
ſome other Being, (as often happens in our 
Dreams) we could never reaſon conſiſtently, 
but ſhould: live nikder one ppt is —_— 


back our 


A 


thas the Mind of Brutes is calm and ſtill, un- 9 


leſs when ſome Call from Senſe prom 
them to Action, it ſeems to follow, that ths WW 


Power of calling back their paſt Perceptions 5 


to View, is the Power they are not endued 
with ; in. Conſequence of which they have 
nothing to guide them, when taken out of 
the Train of Senſe and Inftind, whence they 
eee e * n Vi 


il 
«id 
LEES 
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M. All this is extremely reaſonable; ; but ne —2 
there is ſtill one Thing occurs to me, e 
looks like an a [Sy a, 

P. Whats it? 05 1 IC 

M. Brutes baten * to act Bern 
the ſame Principle, and in the ſame Manner, 

8 rational. Creatures do: Thus an Animal 
bereaved of its Young, or of its Mate, is 
hurried on with Rage, or ſunk in Grief. 

P. The inferior Creatures, Matbo, ate 
tortured with more violent Paſſions thai 
Men; which is by no Means a Mark of their 
being rational, as ſome imagine, but rather 
of their being irrational. Paſſion is purely an 
animal Affection, and maintained in the 
Mind, not by a Command over the paſt Per- 
ceptions, but by a Want of Command over 
them; or by the ſame Perception remain- 
ing ſtill in View. The Object of Grief, Fea- 
huſh, or Revenge, © fits cloſe on the brute 
Mind; and by that alone it is hurried on, 
without Relief from the Power of calling in 
other Ideas to be at the ſame Time confider- 
ed. It is thus they fight and tear each other, 
with irreconcileable Rage, and often without 
any apparent Provocation. We may know 
ſomething of thĩs from our own Experience: 

The Expreſſions, Ira furor brevis eſt,— In- 
edit ira animum have a more philoſophi- 
cal Meaning than we are aware of. Could 
we examine our paſt Perceptions eoolly while 


n Paſſion, as at other Times, we ſhould 
rarely 
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Are nib, rarely be under theſe brutal Affections. 80 
n I would take the Liberty to correct what 

Pao call an Objection, and, inſtead of faying 
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that Brutes act from the ſame Principle, and 
in the ſame Manner as rational Creatures, 
fay, rational Creatures often act from the 
ſame Principle, and in the ſame Manner a; 
M. I find what I took for an Objection, 
rather confirms what you advanced. With 
reſpect to that conſtant Stillneſs and Silence 
which you ſay reigns in the brute Mind, ex- 
cept when the Calls from Senſe ſolicite it; I 
have obſerved, I think, that ſome Species of 
Brutes, thoſe particularly that feed on Ve- 
getables, ſleep leſs than Man: Their whole 
Buſineſs ſeems to be Food and Reſt. Now 
I have often wondered what could be the 
Object of their Thoughts, while they lie for 
ſeveral Hours together on the Ground : And 
I begin to fancy, if their Minds were buſy 
all the while, their Bodies would not have 
ſo much Eaſe; that they would be put on 
ſome Action, or give ſome Indication of 
what paſſed then in their Thoughts. 
P. This Calmneſs and Inactivity of the 
brute Mind ſeems to be every Way wiſely 
ordered: For to what Purpoſe ſhould Crea- 
tures have their Minds occupied, whoſe Na- 
ture requires nothing, which they are not in 
Poſſeſſion of? And then, were they to re- 
flect ever ſo little, how terrible would a 
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be to Man ! It muſt be conſtant War, with- 
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out Quarter on either Side. Did they know A 


their own Advantage, who durſt appear in 
the Fields, or — 9M be ſafe in Houſes? 
The Iaborious Os. py the ſerviceable Horſe, 
would be our moſt dreadful Enemies. The 
moſt tractable Creatures would rebel, and 
few are ſo weak that might not annoy us. Tt 
would make all the Odds in the World to 
the Life of Man, to want their Aſſiſtance 
as Brutes, and to feel their Enmity as rational 
Creatures. Confider the Conſequences of this 
at your Leiſure, with reſpect to our Carriages, 
Travelling, Tillage. They could live eaſily 
without us; eſpecially when furniſhed with 
rational Faculties. Men will needs have 
Brutes to be rational, without conſidering 
what a Miſery it would be to us, if they 
were. If they reflected but ever ſo little, 
they would never bear the unequal Condi- 
tions they muſt then labour under. Would 
they ſubmit their Back to the Blows, and 
their Throats to the Knife? What Goodneſs 
i it then, that Creatures ſo much ſtronger 
than Man ſhould nevertheleſs be ſubjected 
to the ſuperior Power of his Mind ! 


LXXXVI. M. Theſe Reflections are quite 
new to me: 1 fee with Surprize the terrible 
Diſorder that muſt enſue in the Animal 


World, on (he Suppoſition that Brutes were 
| rational, 


429 
Frets ratipnal. have only one more Quelton 
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xs tropble you with on this Head. 
! to hear chat, pray bre 
M. Does the advantageous Structure of 
the: human Body contribute nothing to the 
Perfection of the rational Soul? Or would 
not a brute Soul be rational if in A A 
bog. 

B. You obſerved lee an joftly, a 
our. laſt Meeting, that a mere Figure, or 
mere Order of Parts, can teach, a Creature 
nothing. Were you or I turned into the 
Figure of a Swallow, as the Poets ſay Progne 
was, we ſhould know no more of building 
Swallow's Neſt, (which, though clumſy in 
Appearance, is juſtly admired as a, notable 
Piece of Architecture) than if we were turn: 
ed to the Shape of a four- footed Beaſt. We 
could do nothing without being guided by 
the ſame Principle of Inſtinct, as well a 
having the ſame Figure. The Lark, and 
ſeveral other ſmall Birds, ſeem as much eut out 
for ſuch a Piece of Work, as the Swallow: 
Yet every one of theſe have a different Art of 
Building, and quite different Inſtincts. Ani, 
mals differ more in their Inſtincts and Geni- 


us, than in the Shape and Figure of their 


Bodies: Conſider a Hare anda Rabbit; or a 
Rat anda Mole; they have quite different In- 
ſtincts, and Grace hes 3 in e lame Element 
Many ſuch Inſtances might be given in m—_ 


Geer Bieri. 


N 


ous Structure of the Body endued Creatures 

wich various, Talents. Have: you reflected 
on the Abſurdity contained in your Queſtion? 
The Deity 7 — the Body, a Syſtem of. dead 
Matter. , and this Syſtem of dead Matter 
forms the, Jou, The, Origin of this unac- 


Ar 
and Fiſhes. This could not be, if the vari- The n 


countable Prejudice is, — 11 Creator 


hath io wonderfully adapted the Structure 


of the Body to the epa and Powers of 
the livir Part. Hence we infer, that the Soul 
owes its cities and Powers to the Struc· 


ture of the Body. Pray call to Mind 3 7 1 


the Inertia of Mauer 2. I thought there! 

been no Qeeafion for reſuming the Conſiders 

tion of that Subſect.— Ihe Sp1der, it is true, 

could nat + her delicate Threads fo 
nicely, . without ber exquiſite fine Fingers: 

But thoſe Fingers do not teach her to diſpoſe 


her Threads, or how. to accompliſh. the De- 


fon of her Web. The Club-ſhape of the 
Bee is nevertheleſs excellently fitted to the 
forming her hexagonal Cell : "But this. Shape 
doth not ſhow her either the Property of that 

Wes in 
Patton The ſhort ſtrong I. of the Mole, 
ue ſkilfully deſigned for her Working under 
Ground ; Yale might for all that remain 


ulcleſ ; unleſshe were prompted with the Art 


e them. „ — ſo in other Caſes The 


Parts. of the Body, therefore, ſerue only as 


en 5 $9 anſwer the ſeveral Powers ahd 
Vol. vg D d Inſtincts 
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cn bes. Inſtincts of the immaterial Being: But fire. 
A . e are neither the Powers that move 
"themſelves, nor do they teach the Art where. 
by they are employed. We ſaw before that 

the Power of the word muſt intervene to 

rm the mechanical Part of ſpontaneous 

Motion, and relieve the Soul : and as to the 
Method by which this is contrived, it re- 
mains an impenetrable Secret. After this 

let a ſober Man ſuppoſe, if hecan, thatthe 
different Structure of the Body makes one 
Creature rational, and endues another with 
Inſtinct. ö a * PR Bs 

M. Though all this be now very plai 
from what * ſaid before, I ſhould bh 
been at a Loſs in making the Application 
and am pleaſed that I propoſed my unſkilful 
Queſtion. As the brute Body could not give 
any. Inſtinct to the human Soul; fo contra- 
rily, I ſee now that the human Body coul 
not make the brute Soul rational. 
P. Moſt certainly it could not. There is 
nothing ſo unphiloſophical, and abſurd, as 
thoſe idle Stories of Changes of Shapes, and 
Metamorphoſes, with which the Heads of 
Boys are ſtuffed. Were a brute Creature 
transformed into a human Shape, it would 


em Sa mn -” = ms A... 


be nothing more than a breathing or ſenſtiuꝭ WM \: 
Log, without ſo much as the Power of ſpon- WW n. 
| taneous Motion in ſuch a new Body. This ſe 
firſt Step (as was obſerved) would requite tie U 
Interpolition of the Deity, And then conli-W » 


der 
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der the human Soul itſelf, by what various 
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Degrees of Improvement i it arrives at the Per- 
fection of its Nature. After that tell me, ir 


85 think a brute Soul could be converted in- 
to a rational Being, merely by ſhifting Ha- 
bitations ? — lt is certain, 20 the firſt of 
our Species were made rational, and endued 
with Knowledge, without their own A ppli- 
cation; that is, by the immediate Power of 
the Deity. All the Philoſophers on Earth 
will never account for the Origination - of 
Mankind otherwiſe. And in the ſame Man- 
ner alſo they were prompted with the firſt 
. Uſe of Language. Now to imagine that a 
Frame of dead Matter ſhould have the ſame 


Effect, as the divine Power, is, to ſay no 


more, ſtrange Inattention. 

M. I am glad you have given me this 
Hint concerning the Origin of Language. 
Voung People help to deceive themſelves b 
their own Credulity. When I read that 
mires were metamorphoſed into the Myrmi- 
dns, I imagined they ſpoke the Greek Lan- 
guage of Courſe: As if Language was a ne- 
ceſſary Conſequence of having a human Fi- 


gure. 
* Leaving Fable, Matho, we may ob- 


ſerve, if the Frame of the human Body could 
not give the Soul the Power of moving it- 
elf, without the immediate Help of the 
Deity, it could much leſs endue the Soul 
with the Power of Reaſoning. The Body of 

Dd2 Man, 
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ne Man, indeed, has a more curious Mecha- 
WY WV niſm, a more complicated Apparatus, and 

particularly in the Brain, than the Body of 
any other Animal; as Anatomiſts have ob- 

ſerved, and as was but juſt and neceſſary, to 
ſerve for more various Purpoſes: But all this 
Apparatus is only the Inſtrument for Execu- 
ting, not the Power that executes. A more 
complicated Machinery requires more: Power 
to work, or employ it, than a ſimpler Sy- 
ſtem ; but can as little impart any Power, 
as unwrought Matter itſelf. e 
M. This I underſtand; and from this I 
conceive it will follow, that a Diſorder of the 
Mechaniſm in the Body, would impede the 
Exerciſe of the Powers of the Soul: But the 
beſt Order could beſtow no Power upon it. 
P. It is directly ſo. You obſerved ex- 
cellently well before, That a Loom could ne- 
ver teach one the Art of Weaving ; though 
one who underſtood the Art of Weaving 
might employ it to that Purpoſe. And the 
Argument is the ſame wherever Matter or 
Mechaniſm is employed. And after all, 
pray reflect, Mato, what abſurd and incon- 
ſiſtent Suppoſitions thoſe are, which we bor- 
row from the Poets ; That @ brute Soul ſhould 
enimate the buman Body, or a rational Soul 
the Body of a Brute. By whoſe Power could 
this be effected? If by the Creator's alone, 
why ſhould we ſuppoſe him to act contraty 
to the Natures of Things by him — 
e . 4 / 


Coſmothearia "Putrilit. 
Or why ſtudy to draw an 
his Power for equalling Nis 
ſame Power has at different? This is 
taking an Argument from the wrong Side, 
to ſuppoſe the Power of the Deity to coun- 
teract his Wiſdom; Since the uniting. of 
the Soul ta the Body is his immediate Work, 
there can be no miſ-joining of Souls to Bo- 


dies. We firſt ſuppoſe that Chance might have 
the Ordering of this Affair, and then enquire 


how Things would be, if difpoſed other- 
wiſe than the Deity has done: Which is no- 
tably fooliſh. It is as if we ſhould aſk, 
What kind of a Flower the Tulip would be, 
if it ſprang from the Seed of a Melo? Or 
what Taſte an Onion would have, if it t grow 
on a Fig-Tree? 

11 You have fully o pened to me the 
whole Im of m „ Queſtion, and the 
Ignorance of ſuch Su — 3" I hope Þ 
ſhall think more correctly with regard to 
theſe Matters for the future. 

P. We ought to reflect ah Pleaſure, 
Matho, that the Power of the Creator is im- 
mediately concerned i in the Natures of theſe 
irrational Creatures: This is doing Juſtice to 
them; and it aſſures us that he will not, 
cannot neglect rational Beings. £7 


LXXXVIL 2. After this ſhort View of 
the Works of Nature, pray reſume a little, be- 
ſore leaye you, a Subject you juſt touch'd <4 
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S on ſome Time ago, concerning the Nature of 
[te Deity, and the Neceſſity of his Ex- 


P. I thought Matho had been a Man of 
his Word. 8 A 
M. Come, Philon, you muſt not deny 
me : You don't uſe to do a good Office by 


Halves. OF 

P. It is not an eaſy Thing to ſpeak of the 
Deity abſtractedly, and in his own Nature, 
which is ſo much above our Comprehenſion : 
It is both more intelligible, and -more de- 
lightful to ſpeak of him as the Cauſe of all 
other Things that exiſt, In thoſe Effects we 
ſee his Perfections of Power, Knowledge, and 
Goodneſs, diſplayed to us in the moſt obvi- 
ous Manner ; and thence come to the Know- 
ledge of him, as he is the Creator of all 
Things. This, as we obſerved before, is a 
comfortable Relation, between the Deity 
and us. | 

M. But pray ſhew me how the Neceſſity 
of the Deity's Exiſtence appears. . 

P. Power and Knowledge, you know, are 
that only which is neceſſary in the Nature of 
Things; for this obvious Reaſon, becauſe if 
Power and Knowledge did not a 
exiſt, they could not be produced by a C 
without Power and Knowledge ; that is, 
an ignorant and impotent Cauſe, Which is 
the lame as faying, if Power and Knowledge 

| were 
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were not neceſſary, they muſt be abſolutely! The fimb 
impoſlible.and md Thus far you b — 

17 Perfectly well. n 
P. Then, for the ſame Reaſon that Daw 
and Knowledge are at all neceſſary, infinite 
Power and Knowledge are neceſſary: For 
Things of a contrary. Nature could not limit 
them; or rather, there was nothing of a con- 
trary Nature to limit them. Since Impotence 
and Ignorance are mere Negations. 
M. Thus we find infinite Power and 
Knowledge nece a 
P. Next, it is che — alk of infinite 
Power and infinite Knowledge to be united, 
or to belong to the ſame Being. Things of 
a contrary Nature, or mere Negations, could 
not ſeparate them. Nothing could - 
infinite Power, or ſeparate Knowledge fro 
it, except Impotence, or want of — | 
which is no Cauſe : Nor any Thing ſeparate 
Power from infinite Knowledge, except Ig- 
norance, which is nothing poſitive. And it 
is not the Nature of infinite Power to di- 
vide itſelf from Knowledge; nor of infinite 
Knowledge to divide itſelf from Power: The 
firſt would be then infinite Fury, and the ſe- 
cond infinite Folly. | 
M. Moſt certainly. | 
P. Then from a Plenitude of Power and 
Knowledge, you yourſelf infer'd the Neceſ- 
ity of Goodneſs and Fuftice : Becauſe a Be- 
ing poſſeſſed of all Power and all Know- 
Dd 4 ledge, 


1. 
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Ft int lage, could neither have Matte nor Envy 
os therefore be tyrannical, nor umuſt; but 
rather infinitely Good, and infinite = Et, 
This is a neceflary Relult from | 
Power and Knowledge. VQDOT VEIL. T0 
M. This too 1 — n 
FB. Now, ſinee it is the Nature e Geh 
four Perfections to belong to the ſame Being, 
and ſince there was nothing of a contrary 
Nature to them; or ſince their Na- 
ture is all that us, or 75 neceſſary: That 
they ſhould be ſeparated from each other, or 
divided among more Beings, is a Thought 
ſo much without Foundation, that when 
we form our Notions truly, and according to 
Reaſon, it will not be in our Power to con- 
ceive the Poſſibility of it. Hence the Unity 
of the Deity ſo little wants a Proof or De- 
monſtration, that we muſt ſee it neceffarily 
and intuitively, when we fall ins? the” right 
Frain of Thought. 
M. You have reſumed the Sah ject Juſt in 
the very Marmer 1 wanted to hear'it : 
This will ſtick with me better, becauſe it is 
a ſhort connected Aceonnt——PFrom this 1 
i ſee that it is the moſt grievous Abſurdity, and 
_— Contradiction to Nature, to ſuppoſe the 'Non- 
| exiſtence of the Deity. If the Deity did not 
exiſt,” nothing at all could ever have exiſted, 
There muſt ther have been an infinite and 
univerſal Non-exiftence, an infinite, an eter- 


* wa Secefary Nothing What a mon- 
ſtrous 


1 Peril. WY 
firous |Abſurdity is this! Being and P47. e 
CR l Ts SS 4 
poſſible !' What poor Reaſoners the Atheiſts 7 —— 
are, WHO do not 15 the neceſſary Nature of | 
Power and Knowledpe, from this Alterna- wm 
tive, That theſe muſt either be abfolutely ne. l 
ceſſaty, or utterly impoſſible in Nature ; 

n infinite, an eternal, a neceſſary Nothing | Be” 

are terrible Contradidtions! —lafinſte, 
eternal, and neceſfary, muſt belong to ſame- 
thing po poſitive.” Hence I ſee that Being and - 
erfectimm muſt be infinite and 9 5 40 

0: ts Necefiity concludes for Plenitude ans 1 

Infinity of Being and Perfection, as much - 
as for Bein 15 Perfection: at all. 

y 3 You aveentered 2 bs into the Thought, 

M. This Subject was, difficult to.me the 
firſt- Time we touched upon it: But now I 
am ſaying pothing, but What I have a clear 
and firm Notion of, 

H. Allow me then to A 
or t yo. i 

M. With all m Heart. 

P. Does this Neceflity bold. as well to 
Eternity, as from Eternity? For ſome Peo- 
ple doubt of this. | 

M. It is a Neceſfity of Nature, which 
can never wear out, nor hath it Reſyect tu 
Time. Te ſuppoſe that this Neceſſity could 
ever ceaſe, is to ſuppoſe the Neceſſity of Be- 
ing and Perteclion, „ Poſſibility 1 of Be. 
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The faith ing and Perfection! It is to ſuppoſe that Ne- 


a Neceſſity of Non-exiſtence I It is to ſup. 
poſe that notbing might ſome Time or other 
be poſſeſſed of the Properties of infinite and 

neceſſary ! If Nothing may have this Reality 
of Nature, Truth is at an End, and Reaſon 
antiquated ! ua” 4 thoſe People forget, = 
this is the Neceſlity of Infinity of Power and 
Knowledge. What could prevail againſt theſe! 
Pe. You point rightly to the monſtrous 
Conſequences of a contrary Suppoſition. Tell 
me next, Doth the Exiſtence of the Deity 
depend upon his own Will, or Power? 
MM. To ſuppoſe the Deity exiſted, becauſe 
he willed it, or had Power to give himſelf 
Exiſtence, is to ſuppoſe him once not to 
have exiſted, and at the ſame Time to have 
had a Will whereby he choſe to exiſt, or 
Power to cauſe himſelf to exiſt. Theſe are 
ill-coupled and inconſiſtent Notions in the 
Brain of Man. As was ſaid before, to per- 
form, or reconcile any Contradiction, is not 
the Object of real Power, or Knowledge; 
and leaſt of all to perform or reconcile thi 
ſhocking Repugnancy. To ſuppoſe the Per- 
fections of the Deity to depend upon his 

Power, or Will, is only ſetting one Perſecti- 

on of his Nature in Oppoſition to another, 

either ignorantly or perverſely. y. 5 

P. This is a notable Inſtance: of Contra- 

diction, which we may leave the . * 


| Coſmathroria Puir i, © ans | 
doubt about: And ſince the Performance of Tank 
any Contradiction ſuppoſes the Power of the yay = 
Deity to give his Knowledge the Lie, we may 
obſerve, as we go on, bow firm the Baſis of 
human Knowledge is. Let me only aſk you 
farther, ſince the Exiſtence and Nature of 
the Deity alone is neceſſary, whence: have 
other 'Things their Nature and Exiſtence? 
M. There being no Source from which 
any Thing elſe can be derived, all other 
Things muſt be his Effects: Or they muſt 
have been created by his Power, and have 
derived their Natures (or the Properties of 
their Being) from his Knowledge. And 
now, Phzlon, I ſee that the Deity muſt be 
the Creator of all Things, even by this Me- 
thod. For as I underſtood before, by con- 
ſidering the Nature of Matter, that it was 
the Effect of his Power; fo I perceive now, 
by conſidering his Nature, that Matter, and 
all Things beſides, (I mean immaterial living 
Beings) are the Effect of the ſame Power. 
P. We may indeed come to the Know- 
ledge of the fame Truth, either by begin- 
ning with the Zfe#s, and mounting to the 
Cauſe; or by beginning at the Cauſe, and 
deſcending to the Effects. Both Methods 
ae good in Conjunction, and ſerve to il- 
luſtrate each other: But this laſt Method 
does not convey ſuch a practical Conviction 
to the Heart; and it requires a Mind perfect- 
ly ſubjected to the Determination of _— : 
0. 
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thus how, cherche Reaſon or the ene: 


2 Er 
M. — all Submiſſion, Frm 


help thinking, Phrlon, that the Mind of 


Man oſten runs into theſe: abſtract Speruls- 
tions by itſelf, and without being forced up» 
on them by Oppoſition. We naturally in- 
dulge ſuch Thoughts at Times, and the Re- 
veries of young Minds are nearly allyed to 
„ 
ten „ 1 

happened, if had exiſted from E. 
ternity ? Or wh y all Things might not again 
ceaſe to be? 9 of Exiſtence 


Whatever 1 would, I found Eternity neceſſa- 


rily „and Space too; but had not 
Compaſs of Thought enough to reflect on 
n Power and Knowleag: 
the firſt ” Now in ſuch: 
ſes it is of iow kev ſome firm Principle 
to reaſon from, or return to, when one 
finds one's ſelf loſt in the Enquiry And 
upon this Account, pardon m, if I think, 
that it is proper to enter a young Mind on the 
Conſideration of the Neceffity of Exiſtence, 
as . ann 


n. 1 
JED. 1 


1 , on FO RIS 


among your ; nn 1 ogg ſince you & 
. our Subjects e ain 1 ö 


g I tall oy fil 9 try the Buperimen 
and Report the Succpſs,——But . 


LEXXVIIL Something occurs hate, which 
FRAN r NN 
P. What is chat? 
M. If nothing beſides the bar bes 
— — How is it 
that we find Trath equally neoeſſary, and the 
ame from Eternity to Eternity ? No Power 
can change the Nature of Truth, or, as was 
"_ juſt now, make a Contradiction 


Þ. Nothing, "Maths, except the Deity 
himſelf, or what belongs intimately to his 
Nature, can be And hence it is, 
namely, becauſe the Nature of Truth is ne- 
cflary and eternal, that an eternal Intelli- 
gence, or the divine Intallad, is diſcoverable 
dy us in a very ſingular Manner, and won- 
derfully proper to the nature of the Thing. 
e thaw ms how that Diſcovery is 

E ; 

P. Eternal Truths have no Connexion 

with the Exiftcace of created Things, and 


3 but b 


bw — and bly true, were 
ways known in the * Intellect, why 


they exiſt immutably on ma 
be Nrorat) which Halle e { 
cover to us immediately. 
M. As this is quite hew to me, pleaſe to 
explain i it more at large ? 
P. Have you never heard that in the ak 
ſtract Sciences, new Truths and Properties 
of Things, ſuch, to wit, as were not known 
to Mankind before, have been diſcovered ? 
M. Often; and thoſe deſervedly praiſed, 
by whoſe Induſtry thoſe Truths were brought 
to Light : At the Head of whom, I ſuppoſe, 
from what you ſaid, the Great Newton de- 
ſerves to be placed. 
P. You have Reaſon to ſay fo, — 
did thoſe Authors make ſuch Truths origi- 
= , or frame and mould them according 
eir Pleaſure ? | 
2 Surely they did not ; for chen the 
Truths could not have been faid to be diſco- 
vered, or found out; but Truths newly made 
or contrived. When any Thing is difcover- 
ed, it muſt have been the ſame Thing before 
it was diſcovered, as after, When a Man 
diſcovers a Mine in his Ground, it would 
5 abſurd to ſay, he contrived, or mad? foe 
ine. 
P. Beſides, Marbo, if it were poflible to 
coin, or fang a new Truths, according to eve- 


— II ew 


- Coſomotheoria' Pieriti bis 


Man's Fancy; what Work ſhould we The fark 
yr What Confalion, and Ruin of al FS 
Truth?” You may imagine the Conſequences ©” © 
of this yourſelf. - Every Man would raiſe 
a Syſtem of Science, to ſupport his Party, 
or advance his Intereſt ; and another would 
confute it by co ntrary Truths, to maintain 
his Side of the Queſtion. Where would 
this gn among Jarring = ng and con- 
actions? Truth would fight againſt 

Trot, and nothing could be — | 

M. Ah! ſpeak no more of it ; the Con- 
fuſion would be inexpreſſible! Nothing i is 
more neceſſary than that Truth ſbould be ne- 
eſſary, and unyielding ; that Men of honeſt 
Intentions may- have a certain Standard to 
be directed by, and deſigni ing Men ſome- 
thing to condemn themſelves in their own 

P. If then the Nature: of Truth be Gin 
eternal and unchangeable, from what ſhall 
we derive it? Conſider that Queſtion firſt,” 
Then, Does not the Deity, think you, 
know all Truth? Could is Knowledge | 
be infinite if he did not? Can there be 
any Knowledge in a created Intellect that he 
does not know? Eo +/ 

M. That chnnot t be ſuppoſed, without an 
impious Abſutdity. © ' 

P. Could he be beholden to any Thing 
0 do cle} 0 ou think, for the Perfection of his 


Or can Truth have a ſeparate Na- 
ture, 


* The 


is forced to ap- 
at his Knowledge 


M Ar Hon 
W d 


Emptineſs ! inert Matter | or 4 
legation of Perfection 1 For the Nature of 
the Deity comprehends, exhauſts every Pets 
Kaen; leaves out nothing; except Icnper 
fection, Impotence, and Ighoranoe: r: 

. Do not multiply your Qgeſtions 5 
faſt. 1 ſee Een the eee —— d 
Knowledge, an 
Nature of Truth —— nal 

* e 
ceflary Natucesz, 006: to be che Fountain af 
Truth, and the other the Origin of Ee 
ledge abſtradied from Thanh. 

M. You make the Contradiftian mon- 
—.— and have; fully ſatisfied me of this 
Truth, Tat all -Truth' was afernally ing and 
draus its Nature. from. the; dine Taiga 
All me but one Queſtion at onre, aud 
i 1 cat; give you diſtinct Anſwadw . 

P. Tell me then, When did-thaſt Truths, 
the Discovery o which vou have head ſo 
much celebrated, to bei Tuths ?? 
. They nevet Rad 4 Bagisgag but 
were always and negeſſarily tres bafdre they 
wee eden by and yoo _ 


4 


| Olfatherr Paxill. 
ways equally true, thou 


known to an thfinite Tntelle&; as when the 


ſhall be perceived by Men. The Nature of 


Truth, Go the Cern of it, does not de- 
pend on the Accident of being known by 
more, or fewer. It k abſolute, | and above 
all ch Conditions. | 

P. His Triith a OY a 

M. What is neceſſury kind” Abende, 
muſt have A en and immutable: Na- 
ture! 0 


ary and immutable Nature? 


wasalways known, and always exiſted. E- 
rery Piece of real Knowledge, every de- 
monſtrative Truth wWe come to ſee; is à Part 
(o to ſpeak) of that Knowledge which was. 
ates in the' divine Mind. 
Bs Hath Truth! no 1 855 sublitence by 
left;?! 
M. It hath not; nor can it have a. Sub- 
liſtence in any Thing fard, and — | 
P, What is Truth then? | | 
M. It is Knotwled, dg? or Science in the Intel- 
et of ſome Being. Truth exiſting in no In- 


e n LS 


fling in no Intelſect; or Power belonging 
bno Being. Truth (4s T underſtand from 


f r 


Var. I. Ee  nexion, 


no created Intel- © 2 me 
lect underſtood them. The Truths yet un 
diſcovered are equally certain, and equally / 


l 
. 
CCC A A A LIES 


P. Whence doch Truth detice t this novel: | 
M. From the divine Intelle&, waits it 


r er e 99> 


tle, is as repugnant, ' as Knowledge ex- 


chat you ſaid juſt” now) is the Con- 
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ruth nexion, or 


Agteement 
S out of a Mind. ions Trot 
ane Mr, muſt always 9 —_ 
Eter ind ; which us dipper 
us, in a Method, indeed, 
maß proper tothe Nature of t 


LXXXIx. And now, Phils, 1 tam 


—_— nnn „„ 


Mind, of an 2 te Intelligence, as 1 % 
that Truth was before I was born, or beſpre 
the firſt Man was created. This is a-De- 
1 of the Deity, as an... infiniteh 
knowing Bring, hich he Mind. ai 
om nothing, from without, frqm 90 
ding in the viſible Frame of Natures; but 
only from its inward. Perception, of Tryth, 
The Method from the human. to the diane 
Mind. connects the Soul, of Man immedi- 
ately with the Deity. Theſe eternal Traths 
are to our intellectual Nature, what the vi- 
fible Wonders in the Heavens or Earth are 
to the Eyes. What a Pleaſure 1 1s it . 
that our real: Knowledge is a Part * 
Knowledge in the divine Intellet“ 
F. Conſſder from this then, Maths boy 
blame-worthy thoſe Men are, he 
deavoured to perſuade. the World, that: they 
is not a governing * a faprems _ 


y - Colſnatheokia Puts 


gonce in Nature; who acknowledge 2 the 8 Th us 


blind Force of inert Matter in all the Wen- 
. Wiſdom and Knowledge we obſerve; 
and to veil their Perverſeneſs, ſpeak of Dame 
Nature as a Deity, which by an equivocal 
an takes off the Abſurdity to the Ear. 
M Since the Power of a dead Subſtance 
is a Contradiction, this is throwing off both 
ny Power and a Mind at 
It would be a wretched Sovereignty, 
if (a (as thoſe People ſeem to intend) Man was 
the fiipreme intelligent Being in the Uni- 


Mortals, that they ſtiould endeavout to per- 
ſvade their Fellow-creatures, that this World 
s the Off. ſpring of Chance, without a Being 
of infinite Perfections to govern the - whole ! 
Can it be againſt any one's Intereſt; if infi- 
nate Power, directed by infinite Wiſdom and 
Goodneſs, ſhould rule the Univerſe and the 


Affairs of Men! Is it not, rather a Proſpect 


full of Comfort and Security, to find the 
Deity at the Head of Nature? 

P. — if we conſider, that without 
this Proſpect, there could be no Pleaſure nor 
Tranquith in the Life of Man. A con- 
firwing ourſelves in ſteady Deſpair wou 
then be our only Hope, and the Lofs of 
ing our only Nelief from conſtant e 


For vyho Gould be ſecure/amidſt the Storms 
of unguided Matter, and exiſting 'only at the 


Diſoretion- of Chance? Men ny thrown 
E e 2 Life 


verſe But what Madneſs poffeſſes miſerable 
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The 6xþ Life away, when they i 
more Miſer than Comfort; which as they 
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it contained 


could only have imagined on this Suppoſiti· 
on, ſo on this eee no Man could una. 
gine otherwiſe. _ 
M. But with what view do they — 
to bring Mankind under ſuch — and 
comfortleſs State? 2 el 17 
P. They were reſolved to acquire Fame 
and — to themſelves, let the State of 
Mankind be as wretched as it pleaſed. 
MM. To acquire Fame by denying a Deity! 
P. When a Man's firſt Paſſion, Malu, 
is che Deſire of being ſpoke of, and when 
he deſpairs of being diſtinguiſhed for any 
laudable Attempt ; this he lays hold of a8 a 
compendious Way of attaining his End. The 
Generality of Mankind — and tevere a 
Deity; and only a fine Genius, forſooth, can 
pu both a ous and MankindQ. 
M. Deteſtable Fury! > 264 
P. If it were poſſible, Maths, that ever 
any Man ſince the Beginning of the World, 
had denied a Deity from the Conviction of 
his own Arguments, I ſhould not aſcribe 
their Impiety to. this Paſſion, Vet they 
etend, for Decency's Sake, 2251 denying 4 
ity, to ſupport the Cauſe of Truth. 
M. That is full as ridiculous, as the other 
is impious! What have they to do with 
Truth, after denying the infinite Intelli gener, 


the only Source whenee it can be derived? 
Pray, 


- Coſmotheoria. Puerilis. «s | 
Pray, in what do lace the Nature of Tbs fi — 
their ” Frath d In * of Chance? — = | 
Or the Inactivity of Matter: Or in che infinite : 
Abyſs of i | 

P. It would ſurprize you more to tell 
you, that ſome of them have pretended the 
great Advantages of Atheiſm to Mankind; 
but it is needleſs, if not ridiculous, to look 
for Conſiſtency in their Schemes: Leaving 
n therefore to * Agb oy merit, 

me, 


XC. Since the Deity depends on no ſupe- 
rior Cauſe, or ſince his — oa and Per- 
fections are neceſſary, can any, Thing be 
wanting to him, which can Walen to a per 
fect and happy Nature? 

M. This Queſtion has been ns THEY in 
Effect, I think, from many Things that have 
been faid already. A Neceſſity of Perfection 
implies infinite Perfection; and infinite Perfec- 
tion, infinite Happineſs. It was thus we faw 
his infinite Goodneſs; becauſe, by a Pleni- 
| tude of Perfection, he is infinitely raiſed a- 
bove all Wants. 

P. From this it will follow, that the 
Happineſs' of the Deity and that of his 
Creatures are of a different Nature : Our 
Happineſs conſiſts in having our Wants ſup- 
plied : His, in having no Wants to be ſup- 
plied. Hence this delightful Truth, the 
Creation of a World (ſince it could not 

. 3 add 
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irely owing to hb 
Goodneſs: Or the Happitels of his Creaturs 
was his only View ; and his Defigns hot 
fail of attaining their End. But, to con- 
clude, boy will you ſatisfy yourſelf in all 
Time coming, that God is, and is Juch's 
Being? For it is one Thing to ſee a Truth, 
and another to retain an . Knowledge 
of it afterward. - 
M. I will call to Mind che ſeveral Rea- 
ſons, which force the Mind to acknow- 
ledge a Deity, and the Perfections of His 
Nature. 
Pe. I mean, how will you come at a 0 
dy View of this at any Time, without Eh- 
tering into a long Train of Reaſorting © 
M. I will look to the Heavens, K Wü 
Earth. A Glimpſe of the Sun or Stars, any 
my Creature, - any vegetable Being, wil 
kindle up the whole Train of Thought in 
my Mind. I will conſider my on Body, 
— a Part of it. There, though I do not {ee 
the Deity with my Eyes, I cannot help per- 
ceiving his oo ge a thouſand Ways. 
How can I loſe Sight of the Deity, when 
the Conſiſtency and Preſervation of all Fig 
above, below, and round me, nay in the very 
Body, ſhew him conſtantly ſupporting and 
directing that very Particular, to which 1 
point my Thought. Though I abſtract 
from all material Things, if I call to Mind 
any immutable and neceſſary Truth ; 1 


2 


| fall perocive dit 1 durſt ſo expreſs myſelf) 7 


the divrize Iutellct. In a word, ne [une 


not withdraw myſelf from his Preſence, 
nor from amidſt the Operations of his 
Power; I muſt find God, powerful and wiſe, 
— in every Thing I either look at, 


or 

P. on one doubt than Weiher 
God be, — he does not diſcover him 
with his Eyes ? 

M. Such a Man dust doubt for no — 
Reaſon, but becauſe he had no Reaſon to 
doubt. If the Deity could be diſcerned 
with bodily Eyes, which. are deſigned: for 
the Perception of corporeal Objects, he 
would not be that neceſſarily exiſting,  infi- 
nitely perfec# Being, whole: Nature conſtitutes 
els. The Soul itſelf, of the Ex- 


our Happin 


iſtence of which we cannot doubt, ſince our 
very Doubting proves the Thing, is not thus 


to be perceived. He who doubts whether the 
Deity be, becauſe he does not ſee him, ought 
to demand a Sight of his own Soul, in order 
to be ſatisfied that he is a living Being 
ſee the whole Frame of Nature contrived 
by his Wiſdom, and ſupported by his Power: 
This is the fulleſt, the ſtrongeſt View, the 
Heart of Man can deſire! 

P. You expreſs the Thing well. The 


Man knows not what he would have, who 


complains for Want of this Sort of Proof, 


for Want of ocular Demonſtration: We have 
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Manner poſſible. -Forietil 
can 
perceive, we behold that very Thing Which, 


unleſs the Deity were, could not de 8⁰ 


impoſſible is it to ſee any Thing, which 
doth not ſhew us the Creator of Heaven and 
Earth! We are Eye-witneſſes. every Moment 


of the Operations of his Power, while his 
. Knowledge guides the Motions and Produc- 


tions of Nature. He doth not only preſide 
over the Main of Affairs, and manages in- 
ferior Things by a delegated Power; as ſome 
inconſiſtently imagine: No, he informs the 
meaneſt Reptile by his Wiſdom, to all the 
Ends of its Exiſtence ;' he conducts: every 
Herb, every Plant of the Field to its ſpeci- 
fick Perfection ; and directs all the Motions 
in the Heavens, and all the en on the 
Earth. 
M. It monks; in Truth, be extremely 
fooliſh in us, after we were forced to allow 
that he binds together by his Power the ſolid 
Subſtance of Matter, to deny that he con- 
ducts the Inactivity of it, in all the Changes 
it undergoes. It was thus you diſcovered to 
me the Origin of Motion, The various Ex- 
ertion of the ſame Power, which binds to- 
gether the ſolid Subſtance, moves it. 

P. They who would place the Dignity of 
almighty Power, and infinite Knowledge, in 
Eaſe and Inactivity, ſeem to have their 


Tae on ſome Eaftern Tyrant, while 


4 they 


ww 


Ger ate peak of the Deity; and me. 
fore his Happineſs by their own Nature; and SY 
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XC. And now, „ Matho, e ave broughit 
the Subject of our Conferences to a Cloſe 
having obſerved what was moſt neceſſary and 
obvious, Concerning the material Univerſe, 
che Souls of Brutes and Men, and concern 
ing the adorable Deity himſelf. 1 cannot be 


of any farther Serviee to you, nor can we 


leave off at a more proper Place. n 

M. Nay, Philon, I beg you li ber 
think of it ſoaſoon.” There are ſtill ſome 
Particulars concerning the Motions of the Pla- 
nets, which I would fain underſtand in ſome 

ree ; and in thoſe Matters I can do no- 
thing by myſelf. ' Beſides, ſome Things you 
know in our former Diſcourſes you nn 
to a more proper Place. 6. 

P. You do not conſider, Matho, that the 
longer - we continue our Conferences, - 
more Things we muſt refer; in which, 
haps, I can give you no Satisfaction at HY 

M. Let us at leaſt converſe on thoſe Sub- 
jects : : For I have obſerved all along, . 
while you are ff g on any Thing, ma- 
ny Thoug hts offer to me, which would not 
have ——— occurred, 

P. This is generally the Caſe, when two. 
Perſons converſe together with Openneſs and 
J ricndſhip, W NE to unfold our 
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mea- nn 
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/ ſons of Things we were ignorant of ; Aud 
in this View only can to talk on 
thoſe Subjects with you for the future. 


Bat I cannot help being ſurprized, that at an 
others amuſe themſclves with Tri- 


verer Enquiries, in which y 
ly ſind no ſmall Difficulty. 

M. Shall I freely tl you, Phil, what 
I have hitherto, obſerved in the Courſe of 
my Education? 

P. With all my Heart. 1 ſhall bepleaſed to 
| heary our Obſervations; thay, muſt be ſome- 
— ſingular, and entertaining, I ſi 
M. The Subjects we have touc upon, 
ſcer ſcarce to have any Difficulty, in Com- 
pariſon of thoſe Things, which are forced 
upon us, almoft when Infants. What can 
be more hard and unintelligible to us, than 
to hear of the different Dec of Nouns; 
the Moods, Tenjes, and Conjugation of Verbs; 
with Genders, Caſes, and the reſt of that 
Stuff? In the Subjects we have hitherto ſ 
of, Reaſon convinces and ſatisfies the Mi d, 
and Truth rewards it with Pleaſure: But in 


the rſt Beginnings of 1 Grum- 


mar, every Thing is horrid, rough, and 
really terrible to a Child, Inſtead of Rea- 


| ſon, we ate told of Authority, and the Rule of 
Cuſtom, which has often both approved, and 
ep ds: ſame Forms of Speech, as 


4 new 
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new'Modes ef Expreſſion prevailed, - 1 i "6 e 


our Parents and 
confiient it is to be fo fevere with us when 
Infatits, and to ſpare us fo much when mort 
advanced. it lobks' as if they thought the 
Art of Speaking, or rather, the Rnotyledge of 
\ Wotds, was preferable to the Art of Think- 
in We are lafhed into the Knowledge of 
1. of Words, and after that left to our 
own Diſcretion, to think rationally, or o- 
therwiſe, as we have a Mind, or rather, as 
it happens. 
P, But ill you muſt allow: Marke, that 


Children may learn to ſpeak, before bey can 
think to Purpoſe. 

M. Can Bey ſpeak to Purpoſe, before 
they think to Purpoſe ? They may prate, 
before they can think to Purpoſe. And why 
do they not learn to prate Latin by the Ear, 
as they do Exgliſb? They would acquire this 
in leſs Time, than they are now in preparing 
the Way to it. T have heard good Judges 
hay, that a Boy may feam more Latin in 
two Years, ina Place where it is conftantly 
ſpoke, than in four, by the ſtiff formal 
Method of Rules, without that Practice. 
From the Reſtraint we are under left we 
ſhould talk falſe Latin, we never acquire that 
ready Command of the Languaye, which 
might be eaſily attained by ſpeaking it. Before 
we underftand a the lain farniliar Style, we 

e 


muſt be let into Beauties of poetical 
Diction. 


Myfters would confider * 
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| Sr Diftion. Great Pains are ſometimes /taken 
en point out to e 
Authors, when perhaps we ought. nat 
4 euch as/to have heard of the Thi which 
1 thoſe — 2 „ 
1 x ing a partial to Sound? 
1 . — ng if that be the Caſe, the Pains 
taken ſeem to be miſplaced. _ 
M. Is it not the Caſe ?. , Boy i no 
3 great Fomp. 19 88 : 


Ih Pater, Refforque Daun, q den 
„5 
Tenibus armata eff, qui nutu concutit or- 


Induitur eien tauri, miſtilſjue ana 
Mugit, &c. et © 


| Here is a notable Contraſt, a8 I take it, 2 
tween the Abſurdity of the Senſe, and the Sub- 
limity of the Expreſſion; nor are the Paſ- 
of this Sort ſew in Number. 

- Þ. I fancy, Ale it would be agreeable 
to — your Criticiſms on the Books 
ve read: Pray which are your favo- 

ho —.— nde 5 
M. I don't pretend to Criticif, Ach 
I know. what pleaſes myſelf. - It appears to 
me, that the Hiſtorians may be read with 
Pleaſure and Profit. I have read Ce/ar, and 
ſome Books of Livy, with Satisfaction; and 


the leſſer r Authors that are put in our Hands 
before 


ö # 
ro 
>» 
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— Puriis. 


1 The ſhort Lives of Cur. N 
ſeem to me well fitted for Children::- 


do I, find. ſo: much Fault with Fuftin's Want 


of Chronology, as is generally done. 
rather mind the Thread of the I 


than the Diſtinction of Vears: Bet that be as- 
it will, a little Pains of the Maſter would 
make that a ufeful Bob.. ft eng 

PH. You ſay nothing of the KO {Doren 

M. L have | bot lie to ſay of them: What 

oes it concern me to know whether Alexis 
was Pallio or Mecænass Boy? Or who he 
was? I ſhould have been at no great. en 
though I had never heard of him. 10 15 0 

F. I agree with you; we can reap no 
great Profit from 4 Thing, which we muſt 
be cautjaped, againſt, leſt it do us Hurt. 

M. That brings 
Aces e the ſafeſt Way 
of explaining which to a young Lad, 1 nn 
is to leave him ignorant of the Senſe. 

P. That is a new Way of — 

M. Conſidet᷑ the Story of Pafphar; which 
the Poet dwells:upon-with nauſeous Length, 
and ſeems to leave unwillingly, and tell me 
vhether you ate not of my Opinion? 


* 4 


P. Lam vor do ready in theſe Things as. 


you Jin 901 n: 2 ao 9% 4; {13 35a 5&0 
2. And then Þace fy be School bey 
wh mu wen 7 ks 1 unf 
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to my Mind the eee 
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will. ae fair Way 
difficuk Things 
I am ſure I 

| myſelf about it, with no 
Satisfaction: to either of us. And 
Philan, ig it not 
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to underſtand: as 
as any we have yet ſpoke'of/ 
both my Maſter and 


great 
Pray, 


that white thep 


think us capable . — theſe Things 
they ſhould think us incapable of tlie leafy 


Grain of Truth, or rational Pri 
P. But every Thi is not ſo exct 
able, as the Paſſages you 


M. A notable: Necaommendation, 
every Thing is not ſo abſurd l H every Thing 


111003 


have cited. 16912 


that is exceptionable were taken out; 1 
far as I have read, —— 


T; 


there would bogras Chalng, Tas CO 


the — — = 
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PH. How comes it then, Maths, Ani 
Authors have been the: Admiration of the 
?:-And chat the 
moſt perfect Moderns are only ſo far-tolers- 


World for ſo many Ages 


* 


ble; as they imitate thoſe ancient Writers? 


M, Let them have been the 22 


ed e hi 


Men as much, and us 
you will hardly 
ſhould be — every — of them 1 


ir ot can wrden Plas th 


His, 

e commonly wake: Andi F wards Man, The 
Think I'could find other Things u 
Truth charms inany. Dreſs ; tales the ſhining 
Paſſages you;admire moſt, pat them in other 

Wards, and all you admite is gone. The 
2 ts, — underſtood the | e 
— the Influence that Sound and Cadence = "Rf 
bas on the Afﬀectiong of the Heart, and Paſ- SY 
ſions of Men, But were it not worth while WF 

w caution young Lads wich to this 
chat it is an Edge- tool, and may be e- 
applied to a good or a bad Purpos b 
And to point out the 2 xe | 
cients have abuſed it It is. not _—_ 
Thing to admire the Bxpreflic „ 
juſt Contempt fou the Thought. {ont ef . 
firſt convince the Underſtanding; and then 5 "1 
raiſe the Paſſions on that Side, as much as he REY 
can: But to draw the AﬀeRtions to one Side, 7 
when. Senſe and Neaſon perſuade us on. the "= 
other, is both hurtſul and ridiculous, And 
would aſk, you one Qeſtion, Philon, Whe- | | 
ther the exceſſive Veneration for thoſs Comipe 


ſitians has not hindered Things of greator EY 
a_—_— — pplied to as they oug ht Or 4 

not the only [Books recom- E f 
meided to the Adrairative: & young Lads ?' 4 
Every one affects to find out no Beauties in =D 


_— 


Os 


chem, and to be 4 Perſon of To, 
as if wy 8 2 contained a — of 0 | 


e P. You 


- 
E 
- 


Time ta cools little. ban d LA! 
a L cn dn tor myſelf in-cheſe at 
dend Wi ing other 


Mind freely. However, I ſhall 
eberyiog tu it ſeems to me, from my 


inge 
nievellary; ;ito the laſt: Day of 
dus Lixes perhaps: Bm unleſs our —— 0 
Phi dy. rite wry 
ophy; tag with 
See — — 


arg not — bot W —— private 
Perſons, is to purſue the Method they think 
molt me as 


Nee 
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